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1. Ilnanupyemsle pe3yabrathl ocBoeHuss OOII (1MYHOCTHBIE, MeTanIpeIMeTHbIE U
npeIMeTHbIE) HA YPOBHE OCHOBHOI0 00111ero o0pa3oBanus «MarTemaTuka: ajaredopa, reomeTpusd)

B cootBerctBun ¢ TpeboBanmsivu PI'OC OOO cucreMa IUIAHMPYEMBIX Pe3yJbTATOB —
JIMYHOCTHBIX, MeTanpeJIMeTHbIX H MpeIMeTHbIX — YCTAHABIMBACT U OIMMCHIBAET KJIAcChl y4yeOHO-
MO3HABATEIBHBIX U Y4eOHO-TIPAKTHUECKUX 3a]ad, KOTOPhIE OCBAMBAIOT ydallluecs B XOAe OOydeHus,
0c000 BBLICISISI CpeAW HHUX T€, KOTOPbIE BBIHOCATCS Ha HWTOTOBYIO OIICHKY, B TOM YHCIIE
roCy/1lapCTBEHHYIO HTOTOBYIO aTTECTALMIO BBIITYCKHUKOB. Y CIEIIHOE BBIIIOJIHEHUE 3TUX 33/1a4 TpedyeT
OT yYamuxcsi OBJIQJCHUS CHCTEMOW y4eOHBIX JEHCTBUI (YHUBEPCATBHBIX U CIEUU(PUYCCKUX IS
KaX/I0TO y4eOHOTO MpenMeTa: pEeryAsSTHBHBIX, KOMMYHHKATHBHBIX, MO3HABATEJIBHBIX) C Y4eOHBIM
MaTepuaJoM U, MPEXKAe BCEro, C OMNOPHBIM Y4YEOHBIM MAaTEpUajoM, CIYKallUM OCHOBOW MJis
MOCJIEYIOLIEr0 00yUeHHUSI.

1.1. JIuuHOCTHBIE pe3yJIbTaThI:
Poccuiickas rpaxxaHcKas HIEHTUYHOCTD (MaTPUOTU3M, yBaxkeHUE K OTedyecTBy, K MPOILIOMY

U HACTOSIIIEMYy MHOTOHAIlMOHAJIBHOTO Hapoja Poccuu, YyBCTBO OTBETCTBEHHOCTH U JOJTa Iepen
Ponunolt, unentudukanus ceds B kadecTBe rpaxkaaHuHa Poccun. Oco3HaHHOE, yBa)XXMTEIbHOE WU
NoOpoXkKeNnaTelbHOE OTHOIIEHUE K WCTOPUH, KYIbType, PEUTHH, TPATULUsAM, S3bIKaM, HEHHOCTIM
HapoaoB Poccun n Hapo10B Mupa.

l'oToBHOCTE M CITOCOOHOCTH OOYYAIOIIUXCS K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIlMK K OOYYCHWI0O M TIO3HAHWIO; TOTOBHOCTh W CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY H
MOCTPOCHHIO NANbHEHIIIeH UHANBUIYaIbHOW TPAEKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHUPE
npodeccuii W TPOPECCHOHATBHBIX TPEANOYTCHUH, C Yy4eTOM YCTOWYHMBBIX TO3HABATEIBHBIX
WHTEPECOB.

ChopmupoBaHHOCTH LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLIECTBEHHON MPAKTHUKH, YYUTHIBAIOIIETO COLMATIbHOE, KYIbTYPHOE, SI3BIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUpa.

Oco3HaHHOE, YBKUTENbHOE M J0OpOKEIATeNTbHOE OTHOILIEHUE K JIPYrOMY 4eNOBEKY, €ro
MHEHHUIO, MHPOBO33PEHUIO, KYyJIbType, S3bIKY, Bepe, TpaXJAaHCKOM Mo3uiuu. [OTOBHOCTH U
CHOCOOHOCTh BECTH [JHANOr C JPYTMMH JIOABMH M JOCTUTaTh B HEM B3aUMOIOHUMAHHS
(unentudukanua ceds Kak IMOJHOMPABHOTO CYOBEKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3za mapTHepa Mo JUajory.

ChopmupoBaHHOCTH IIEHHOCTH 3J0POBOTO U 6€30MaCHOT0 00pa3a KU3HU.

1.2. MeranpeaMeTHbIe pe3yJbTAThI
MertanpeaqMeTHble pPe3yNbTaThl BKJIIOYAIOT OCBOEHHBIE OOYUYaIOIIMMHCS MeKIpeAMeTHbIe

NMOHATHHA H  YHHUBEPCAJIbHbLIC yqeﬁnble JeHCTBUS (peFYJIHTI/IBHBIe, MMOo3HaBaTC/IbHbIC,
KOMMyHI/lKaTI/IBHLIe).

1.2.1 MexnpeaMeTHbIe NOHATHSA

VYcnoBuem (GopMUpOBaHHS MEXIIPEIMETHBIX MOHATHH, TaKHUX, KaK CUCTeMa, (haKkT, 3aKOHOMEPHOCTb,
(deHoMeH, aHanM3, CHHTE3 SBIIETCS OBIaJeHUE OOYydYaloUIMMHCS OCHOBAaMHM YHUTAaTEIbCKON
KOMIETEHIMH, NpuoOpeTeHne HaBBIKOB paldoThl ¢ uHpOpMalued, ydacThe B TPOEKTHOMH
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NeAaTelbHOCTH. B  OCHOBHOW 1IKoJie Ha BceX npeaMmerax OyaeT NpoaoipKeHa paboTa 1o
(hOpPMHUPOBAHHIO U PA3BUTHIO OCHOB YHTATEIHCKOW KOMIEeTeHIMU. OOyJaromuecs: OBIaJACIOT YTCHHEM
KaK CpEJCTBOM OCYILIECTBJICHHS CBOMX JAIBHEUIINX IIJIAHOB: NPOJOJDKEHUS O0Opa3oBaHUsS U
caMo00pa3oBaHUs, OCO3HAHHOTO IUJTAHMPOBAHHUS CBOErO aKTyaJhbHOTO M TMEPCIEKTHBHOTO Kpyra
YTEHHUSI, B TOM YUCJIE JOCYTOBOTO, MOJArOTOBKH K TPYAOBOW U COLMAIBHOM JAESATEIBHOCTH.

[Ipy n3ydyeHun y4eOHBIX MPEIMETOB OOYYAIOLIUECS YCOBEPIIEHCTBYIOT NPUOOPETEHHbIE Ha
MIEPBOM YPOBHE HABBIKU pabOThl ¢ mHPopManuel U nononHAT uXx. OHU cMOryT paboTaTh ¢ TEKCTaMH,
peoOpa3oBBIBATh U MHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX UH(OPMAIIHIO, B TOM YHCIIE:

— CHCTEMaTH3MpOBaTh, COMNOCTABIATh, AHAJIM3HPOBATh, 0000mATh W  WHTEPIPETHPOBATH
nH(}OPMALIHIO, COIEPKALYIOCS B TOTOBBIX HH(POPMAILIMOHHBIX 00BEKTaX;

— BBICNATh TJaBHYI0 M H30BITOUYHYIO HWHGOPMAIMIO, BBINOJHITH CMBICIOBOE CBEpPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICIIEH; MPEICTaBIATh HUHOOPMAIUIO B CKATON CIIOBECHON (opMme (B BUIE
IJIaHa WM TE3UCOB) U B HAIJIAJHO-CUMBOJIMUYECKO (opme (B Buae TaOnull, TpaduuecKuX CXeM U
yarpamm, KapT HOHSITUH — KOHUENTYaJIbHbIX JUarpamMm, OIMOPHBIX KOHCIIEKTOB);

— 3aMoJHSATH U JOIMOJIHATH TaOIUIbl, CXEMBI, TUArPaMMbl, TEKCTHI.

B xone m3ydyenust Bcex ydeOHBIX NMpEAMETOB OOyyarouluecs: MpUOOPEeTYT OMBIT MPOEKTHOU
NESTETPHOCTH  Kak  oco0oil  (opmbl  yuyeOHOW  paboOThl, CIOCOOCTBYIOIMICH  BOCIHUTAHUIO
CaMOCTOSITEJIBHOCTH, ~ WHUIMATUBHOCTH,  OTBETCTBEHHOCTH,  IOBBIIIEHHWIO  MOTHUBAllUU U
b dexTuBHOCTH yueOHOH NeATeNbHOCTH. B X0/e peanu3aniy HCXOQHOTO 3aMbIC/Ia Ha TIPAKTHIECKOM
YpOBHE OBJIQJICIOT YMEHHEM BbIOMpATh aJIeKBAaTHbIE CTOSIIEH 3a7aye CPeICTBA, MPUHUMATh PEIICHHUS,
B TOM YMCJIE€ U B CUTyallUsAX HeompeaeaeHHOCcTH. OHU MoJIydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTB K
pa3pabOTKe HECKOJIbKMX BapUaHTOB pEIIEHUH, K TOUCKY HECTaHJApTHBIX pPELICHWH, IMOMCKY U
OCYIIECTBJICHUIO Hanboee NpueMIIEMOTr0 PELICHHUS.

1.2.2 PeryasituBabie YY /|

1. YMeHHe caMOCTOSITEJIbHO ONpeIesiTh LeJd O0y4YeHHsl, CTaBUTh M (POPMYyIHPOBATH
HOBBIE 3aJjaud B ydeOe M IO3HABATEIbHOM EATEIHLHOCTH, Pa3BUBATh MOTHUBBI M HMHTEPECHI CBOCH
MO3HABaTEIbHOU AesTeIbHOCTH. O0Oy4Yalomuiicsi CMOMKeT:

— aHaAJIM3UPOBAThH CYIIECTBYIOIINE U TUIAHUPOBATH OyaylIne 00pa3oBaTeIbHbIC PE3YJIbTATHI;

—  UICHTUPUIHPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAEIATH TIaBHYIO MPOOIeMYy;

— BBIJBUraTh BEPCUU pelleHus mpoOiaembl, GOpPMYIHpPOBATh THIOTE3bI, MPEABOCXUIIATh KOHEUHBIH
pe3ynbTart;

— CTaBUTh IIeNib JAEATEIbHOCTHM Ha OCHOBE ONpEeJeNieHHON mpoOieMbl M  CYIIECTBYIOIIMX
BO3MOYKHOCTEH;

— (dopmynupoBaTh yueOHBIC 3a/1a4M KaK IIaru JOCTIKEHUS OCTABICHHOM LEH e TeNIbHO CTH;

— 000CHOBBIBATH IIEJIEBBIE OPUEHTHPHI U TPHUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3blBasg U
000CHOBBIBas JJOTMUECKYIO TOCIEA0BATEIHHOCTD II1aroB.

2. YMeHHe caMOCTOSITCJIbHO IJIAHMPOBATH NYTH JOCTHXKEHUS IeJiedl, B TOM YMHCIIE

aJIbTepHATUBHbBIE, OCO3HAHHO BBIOMpaTh Haumbosiee >(PPEeKTUBHBIE CIMOCOOBI PELICHHS Y4EOHBIX U
MO3HaBaTeNIbHbIX 331a4. O0y4aronmiics cMOXKeT:

— oIpenenaTh HeoOXoAuMbIe JielcTBUE (s1) B COOTBETCTBUHU € y4eOHOI M MO3HaBaTeNbHON 3a1aueil 1
COCTaBJIATh AITOPUTM HX BBITIOJHEHHUS;

— 00OCHOBBIBaTh M OCYIIECTBIIATH BHIOOP Hambosee F3PPEeKTUBHBIX CIOCOO0B pelIeHHs] YIeOHbIX U
MO03HaBaTEeIbHBIX 337124,

— OIpeneNaTh/HaX0AuTh, B TOM YHCJIE W3 NPEATIOKEHHbIX BApPUAHTOB, YCIOBUS JUIS BBIIOJIHEHUS
y4eOHOM 1 TO3HABATENILHOM 3a/1a4H;

— BBICTPaMBAaTh XKU3HECHHBIC IUIAHBI HAa KPAaTKOCPOYHOE Oynyiiee (3asBIATH LIEIEBbIE OPUEHTHUPHI,
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CTaBHUTH /ICKBaTHBIC UM 3aJ1a4d U IMpeylaraTh JIeHCTBUS, YKa3blBas U 00OCHOBBIBAS JIOTUYECKYIO
IIOCJIEJOBATEIBHOCTD 11aroB);

— BBIOMpaTh M3 NPEIOKEHHBIX BAaPHAHTOB M CAMOCTOSITENIbHO HCKAaTh CPEICTBA/peCcypchl s
peleHus 3a1a41/J0CTIKEHUS 1IETIH;

— COCTAaBJIATH IUIaH PELIEHUs IPOOIEMBbI (BBIIOIHEHUSI IPOEKTA, IPOBEIECHUS UCCIIEI0BAHNSA);

— ONpENeNATh NOTEHUUAIbHbIE 3aTPYJIHEHUS MPU PEIIEHUH y4eOHON M MO3HABATENbHOHN 3aJaud U
HAaxOJIUTh CPEACTBA I UX YCTPAHEHNS,

— OIHKCHIBATH CBOH OIIBIT, OhOPMIISISL €r0 IS Iepelavyy JPYTUM JIIOISM B BHJIE TEXHOJIOTHU PELICHUS
MIPAKTUYECKUX 33J1a4 OIPENEIEHHOTO KJIacca,;

— IUIAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUAYAJIbHYIO0 00pa30BaTEIbHYIO0 TPAEKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM /ICHCTBHSA € IUVIAHUPYEMbIMH Pe3yJIbTATaAMM, OCYIIECTBISATh

KOHTPOJIb CBOEH AEATENIBHOCTU B IPOLIECCE JOCTHKEHUS PE3YNbTaTa, ONpPeNeiaTh COCOOb! NeHCTBUN
B paMKax IMpPeaoKEeHHbIX YCIOBUN U TpeOOBAaHUMN, KOPPEKTHUPOBATh CBOM JAECUCTBUS B COOTBETCTBUU C
u3MeHsitomencsa cutyanueil. O0y4aromuiics CMOKeT:

— OINpEAeNsITh COBMECTHO C TEJAaroroM W CBEPCTHUKAMU KPUTEPHUU IUIAHUPYEMBIX PE3YylIbTaTOB U
KPUTEPUHU OIICHKU CBOEH yueOHOM JesITeNbHOCTH;

— CHCTeMaTH3UpoBaTh (B TOM 4YHCIE BHIOMpPATh MPUOPHUTETHBIC) KPUTEPUH TUTAHUPYEMBIX
pe3yIbTaTOB M OIICHKH CBOEH JIeITEIbHOCTH;

— oTOMpaTh WHCTPYMEHTHI JIS OIICHWBAHUS CBOEH EATEIHHOCTH, OCYIIECTBIISITH CaMOKOHTPOJH
CBOEH JCATENHHOCTH B paMKaX MPEIIOKEHHBIX YCIOBHI B TpeOOBaHUI;

— OIICHHBAaTh CBOIO JCATEIBHOCTh, APTyMEHTHPYS TPUYMUHBI JIOCTHIKEHUS WA OTCYTCTBUS
MJIAHUPYEMOTO Pe3yibTaTa;

— HaXOJWTh JOCTATOYHBIC CPEACTBA JUIsl BBITIOJHEHUS YYEOHBIX JCUCTBUH B W3MEHSIOIICHCS
CUTYAIIMH W/WJIN MIPU OTCYTCTBUH TNIAHUPYEMOTO Pe3yiIbTara;

— paboTas 1Mo cBOeMy IUIaHy, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO JEATEILHOCTh HA OCHOBE aHAJIM3a
W3MEHEHUN CUTYaINH JIJIs TIOJTYICHHS 3aIJTAaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/Pe3ynbTarTa;

— YCTAaHaBJIMBAaTh CBS3b MEXKIY MOJYYCHHBIMHU XapaKTEPUCTHUKAMHU MPOJYKTa U XapAKTEPUCTUKAMU
npouecca AeATeIbHOCTH U 0 3aBEPUICHHUH IESITEILHOCTH MpeyiaraTh I3MEHEHUE XapaKTePUCTHK
npoluecca Jijis MOJYy4EeHUS YIYYIICHHBIX XapaKTEPUCTUK MPOYKTA;

— CBEPSTh CBOM JICUCTBUS C IEJIbIO U, IIPU HEOOXOAMMOCTH, UCTIPABIISATH OMIUOKH CAaMOCTOSTEILHO.

4. YMeHHe OIIeHMBATh NPABHJIBHOCTH BBINOJHEHUS Y4eOHOIl 3aJa4yu, COOCTBECHHBIC

BO3MOYKHOCTH €€ petieHusi. O0y4amuiics cMOKeT:

— OIpeneNaATh KPUTEPUU IPAaBUIBHOCTU (KOPPEKTHOCTH) BBIMIOJIHEHUS YUeOHOH 3a/1a4H;
— aHaJIM3UpOBaTb M OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLETO WHCTPYMEHTApHUsS IS
BBITIOJIHEHUS Y4eOHOH 3a1a4H;
— CcBOOOJIHO T0JIb30BAThCsI BEIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKU U CAMOOILICHKH, UCXOAs U3 LU U
UMEIOIIUXCS CPEJCTB, pa3iinyas pe3ysbTaT U cocoObl JeiCTBUI;
— OLIEHUBAaTh MPOAYKT CBOEW AEATEIIHOCTU IO 3aJlaHHBIM /UM CaMOCTOSTENIBHO OIpeIeIEHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIENIbIO JESATEIbHOCTH;
— 00O0CHOBBIBaTh TOCTUKMMOCTD L1€JIM BEIOPaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKHM CBOMX BHYTPEHHHMX
PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;
— (UKCHpPOBATh U AaHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
1. BuaageHue OCHOBAMHM CAMOKOHTPOJISI, CAMOOLEHKHM, TPUHATUS PpelleHHii
OCYIIECTBIICHHSI OCO3HAHHOTO BbIOOpa B yueOHOI 1 no3HaBaTebHOW. O0y4arommiicss cMoOsKeT:
— HaOmoJaTb W aHaJIM3UPOBATh COOCTBEHHYIO YUEOHYI0 M IIO3HABATENBHYIO JEATENbHOCTh U
JeATeNbHOCTD JPYruX 00y4aromuxcs B mpolecce B3auMOIIPOBEPKHY;
— COOTHOCHTh peajlbHble M IUIAaHMpYeMble pe3yiabTaThl WHAWBUIYAIbHON 00pa3oBaTebHON
JIeATeIbHOCTH U JIeNaTh BHIBOJIBI,
— TPUHUMATH PElIeHne B yueOHON CUTYyallMl U HECTU 33 HETO OTBETCTBEHHOCTD;
— CaMOCTOSITENIbHO OIPENeNIsATh NMPUYMHBI CBOEro Yycliexa WIM Heyclexa M HaxOJUThb CIOCOObI
BBIXOJ]a U3 CUTYallUH HEYCIIEXa;
— PEeTPOCHEKTHBHO OIpENelATh, Kakue ACUCTBUS MO peIIeHUI0 y4eOHOW 3ajauu WU HapameTphbl
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9THUX JIEHCTBUIA MPUBEIH K MOJYICHUIO UMEIOIEroCs MPOIyKTa y4eOHO! AeITeIbHOCTH;
JE€MOHCTPUPOBATH MPUEMBI PETYJISIIUU TICUXO0()U3NOJIOTHIECKUX/ IMOITMOHAIBHBIX COCTOSHUHN IS
JocTiKeHusT d¢p¢dexTa yCcrnokoeHus (ycTpaHEHHs SMOIMOHAIBHON HampspKeHHOCTH), 3(hdexra
BOCCTAaHOBJICHHsI (OCiIa0iieHus] MpOsBICHUN yromuieHus), 3¢dekra axTuBuzanuu (MOBBILICHUS
NCUXO(HU3UOJIOTHUECKON PEAKTUBHOCTH).

1.2.3 Ilo3naBareibHble YV J|

2. YmeHmne onpeaecasiT NMOHATUSA, CO31aBaTh 0606me}ma, YCTaHaB/JIUBaTh aHAJIOI'HuM,

KJIaccuGUIUPOBATh, CAMOCTOATE/LHO BbIOUPATh OCHOBAHMS M KPHMTEpHMH s KilaccuuKaluu,
YCTaHaBJIMBATh PUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH JIOTMUYECKOE PACCYK/IEHUE, YMO3aKIIOUEHNE
(MHIYKTUBHOE, TEAYKTUBHOE, [10 aHAJIOTUX) U JIeN1aTh BbIBOIbI. O0y4arOIIMiiCcs CMOKeT:

oI0MpaTh CJI0Ba, COTIOAUYNHEHHBIE KITIOYEBOMY CIIOBY, ONPEICISIONINE €r0 MPU3HAKU U CBOWCTBA;
BBICTpauBaThb JIOTHYCCKYIO HCIOYKY, COCTOAIIYIO H3 KIIIOYEBOTO CJIOBAa W COIMOAYMHCHHBIX €MY
CIIOB;
BBIACIISATH O6HIPII>1 IMPU3HAK ABYX WM HCCKOJBKHUX IPECIAMETOB HIIN SIBJICHUH W OOBICHATH HUX
CXOJICTBO;
O6’B€)II/IH$[TI) nNpeaAMETbl MW ABJICHHA B TPYIIIBI IO OINPCACICHHBIM IIPU3HAKaAM, CpPaBHUBATD,
KiaccuuIpoBaTh 1 00001aTh (DAKTHI U SIBJICHHUS,
BBIJICIISATH SIBJICHHE U3 OOILEro psijia APYrux sBJICHUN;
OTIPEJICNIATh OOCTOSATENIbCTBA, KOTOPBIC TPEANISCTBOBAIM BO3HUKHOBCHHIO CBSI3M  MEXKIY
SABJICHUAMH, HU3 IJTHUX 00CTOATENBLCTB BBIICTIATE ONPCACIIAIOIINC, CcocoOHBIE OBITH HpH‘-IPIHOﬁ
JaHHOTO SABJICHUS, BBIABIATE IPUYWHBI U CIICACTBUA SIBJ'IGHI/II\/’I;
CTPOUTDH PACCYKIACHHE OT OOIMMNX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBICHUN
K OOIIIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PacCyKJEHHEe Ha OCHOBE CPAaBHEHHUS NMPEAMETOB W SIBJICHUM, BBIICINSAS MPU 3TOM OO0IIHE
MIPU3HAKH;
U3Jarath MoJIydeHHYI0 HHQOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a/1auu;
CaMOCTOSITENIbHO yKa3blBaTb Ha HH(OpMAIHIO, HYXKIAIOLIYIOCS B IPOBEpKe, Mpeajaratb Hu
MIPUMEHSTH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(MOPMAITUH;
BepOaTN30BaTh IMOLIMOHAIILHOE BIIEYaTJIEHHE, OKa3aHHOE HA HETO UCTOYHUKOM;
OOBSCHATh SIBIICHUS, MPOLIECCHI, CBSI3M M OTHOILIEHUS, BBISBISEMbIE B XOJ€ MO3HABATEIBHON U
UCCIIEIOBATENIbCKONW  JIeATENbHOCTH  (MIPUBOJUTH  OOBSICHEHHME C  HU3MEHEHHEeM  (OpPMBI
MIpeJICTaBJICHUS; OOBSICHSTD, JETATU3UPYS WIH 0000111as1; 0OBACHATH C 33JJaHHOM TOUYKHU 3PEHHUS);
BBISIBIISITh M HAa3bIBaTh IMPUYUHBI COOBITHS, SBJICHUS, B TOM 4HCIE BO3MOXHBIE / Haumbosee
BEpOSITHBIE TPUYUHBI, BO3MOXKHbIE TOCJIEICTBUS 33JaHHONM MPUYUHBL, CAMOCTOSITEIBHO
OCYILIECTBIISISl IPUUMHHO-CJIEICTBEHHBIHN aHaIH3;
JieNiaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAllM3a Pa3HBIX TOYEK 3pPEHHS, MOATBEPkAATH BHIBOJ
cOOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO OTYyYEeHHBIMU JAHHBIMU.

3. YMmeHmue co31aBaTh, IPUMEHATH U NMPe0OPa30BbIBATH 3HAKU M CHMBOJIbI, MOJEJH H

CXeMbI U1 PCIICHUA y‘{e6HbIX H ITI03HABAaTCJIbHBIX 3aJa4. Oﬁyqamumiflca CMOKeT:

0003HayaTh CUMBOJIOM U 3HAKOM MPEAMET W/ UIIH SBICHUE;

ONpeNeNaTh JIOTUYECKHE CBS3M MEKIY NpeAMeTaMH W/WIM SBICHUSIMH, 00O3HAa4yaTh JaHHBIE
JIOTUYECKHUE CBSI3U C TIOMOILBIO 3HAKOB B CXEME;

co3/1aBaTh aOCTPAKTHBIN MU peasibHbIN 00pa3 npeaMeTa 1/Uilu sIBJICHUS;

CTPOMTH MOJIENI/CXEMY Ha OCHOBE YCIIOBUI 3a/1aun U/WIIK C1I0co0a ee pelieHus;

co3/laBaTh BepOaJbHbIE, BEUIECTBEHHbIE M HH(GOPMALMOHHBIE MOJEIU C  BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OObEKTa Uil OIpenesieHuss crocoba peleHus 3aJayd B
COOTBETCTBUU C CUTYalUEN;

peoOpa3oBbIBaTh MOJEIM C LENbI0 BBISBICHUS OOIIMX 3aKOHOB, OINpPENENAIONUX JaHHYIO
MPEeIMETHYIO 00J1aCTh;

NEPEBOANUTH CIIOKHYIO MO COCTaBy (MHOTOACIEKTHYIO) HMH(OpManuio H3 TpapuuecKoro HIU
(opMaIN30BaHHOTO (CUMBOJIBHOTO) MPEJICTABICHUS B TEKCTOBOE, 1 HA000POT;

CTPOUTbh CXEMY, AJITOPUTM JEHCTBHS, UCHPABIATh WIM BOCCTAHABIMBAThb HEW3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIONIETOCS 3HAaHUs 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;
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— CTPOUTH J0KA3aTEIbCTBO: NMPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

— aHAIM3UPOBATH/pedUICKCHPOBATh OMBIT pa3pabOTKM ©  pealu3alud y4eOHOTO  IPOEKTa,
UCCIE0BaHUS (TEOPETUYECKOT0, SMIMPUYECKOT0) Ha OCHOBE IIPEUIOKEHHON IpOOJIEeMHOM
CHUTYAalllH, TIOCTABJICHHON LM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH IIPOIyKTa/pe3yabTara.

4. Cwmbica0oBoe yTeHue. O0y4aoummiicss CMOKeT:

— HaXOJWTh B TEKCTE TpeOyeMyto nH(pOpMaInio (B COOTBETCTBHUH C LIEJIIMU CBOCH JIEATEILHOCTH);

— OpPHUEHTUPOBATHCS B COJACPYKAHUM TEKCTA, IOHUMATh LIEJIOCTHBIM CMBICI TEKCTA, CTPYKTYpUPOBATH
TEKCT;

— yCTaHaBJIMBaTh B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITH, SIBJICHUI, IPOLIECCOB;

— PE3IOMUPOBAThH INIABHYIO UJCIO TEKCTA,

— TpeoOpa3oBBIBaTh TEKCT, «IIEPEBOIS» €ro B JPYTyl0 MOJAIBHOCTb, WHTEPHIPETHPOBATH TEKCT
(XyZ10’)KECTBEHHBIN U HEXYJO0’KECTBEHHBIM — y4eOHbIN, Hay4YHO-NOMYJISIPHBIN, WH(OPMAalMOHHBIH,
tekct non-fiction);

— KPUTHYECKH OLIEHUBATh COJepKaHUe U (popMy TEKCTa.

5. dopMupoBaHHe M pa3BUTHe 3KOJOTHYeCKOIr0 MbIILICHHS], YMEHUE NPUMEHATH €0 B
MM03HABATEIbHON, KOMMYHHKAaTUBHOM, COIMAIbHOM MpakTUKe U Npo(eCcCHOHATbHOW OpUEHTAIMU.
OO0yuarouuiicst CMoO2KeT:

— OIpENeNATh CBOE OTHOIIEHUE K IPUPOTHON Cpeie;

— aHAJIM3UPOBATH BIMSHHE SKOJIOTHMUECKUX (PAKTOPOB HA Cpely OOMTAaHUS KUBBIX OPraHU3MOB;

— MPOBOJUTH MPUYUHHBIN U BEPOATHOCTHBIN aHAIN3 HKOJIOTMUECKUX CUTYALIUM;

— IPOTHO3UPOBATh HM3MEHEHHs] CHUTyalluM IpPU CMEHE JeMCTBUS OJHOro (axkTopa Ha JelCTBUE
apyroro ¢aktopa;

— pacmpoCTpaHATh HKOJIOTHUYECKHE 3HAHUS U YyJacTBOBaTh B MPAKTHMUECKUX JeiaxX IO 3alluTe
OKpYKarollen Cpeibl;

— BBIpaXkaTh CBOE OTHOIIECHUE K MPUPOJIE Uepe3 PUCYHKH, COUMHEHUS, MOAEIH, IPOEKTHBIE PaOOTHI.

10. Pa3BuTHe MOTHBALlMM K OBJIAJEHUI0O KYJIbTYPOH aKTHBHOIO HCIHOJb30BAHUSA

cJIOBapei M APYrux NOMCKOBBIX cucTeM. O0yYalOIUIACA CMOXKET:

— OmnpeacisiThb H€O6XOI[I/IMI>IC KIIFOUYEBBIC ITIOMCKOBEBIC CJIOBA U 3aITPOCHI;

— OCYIICCTBIIATH BBaHMOHCfICTBHG C 3JICKTPOHHBIMHU ITIOMCKOBBIMH CUCTEMAaMU, CIIOBApPSAMU,

- (bOpMI/IpOBaTI) MHOKECTBCHHYIO BBI60pKy U3 IIOHMCKOBBIX HMCTOYHHMKOB JJIA O6’B€KTI/IBI/I3aI_[I/II/I
PE3YIbTATOB IIOUCKA,

— COOTHOCHTD IIOJIYYEHHBIC PE3YJIbTAThI IIOMCKA CO CBOEH ACATCIBbHOCTBIO.

1.2.4 KommyHukaTuBHbie YY /|

11.  YmeHHe OPraHM30BBIBATH Y4eOHOE COTPYAHUYECTBO H COBMECTHYIO JeSITEILHOCTH

C YYHTeJIeM M CBEPCTHHKAMM; padOTaTh WHAMBUAYAJIBHO U B TPYIIE: HAXOIUTh OOIIEe pPElICHUE U

paspemiatb KOH(JIMKTBI HAa OCHOBE COTJIACOBAHUSI IMO3UIMIA M ydeTa WHTEpPECcOB; (OPMYIHPOBATH,

apryMeHTHPOBATh U OTCTaWBaTh CBOE MHEHHE. O0y4arOLIUiicsa CMOXKeT:

— ONpEeNeNAaTh BO3MOXKHBIE POJIA B COBMECTHOM JIEATEIHHOCTH;

— UTpaTh ONpPEAETCHHYIO POJIb B COBMECTHOM EATEIbHOCTH;

— TPUHUMATH MO3UIHI0 cOOECeHNKA, TOHUMAs TIO3HIIMIO IPYroro, pa3jindaTh B €ro peyd: MHEHHE
(TouKy 3peHus), T0Ka3aTeabCTBO (apTryMEHThI), (aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUU;

— OmpenenaTb CBOM JCWCTBUS W  JCHCTBUS MapTHEpa, KOTOPbIE CHOCOOCTBOBANM  WIU
MPETSITCTBOBANU MPOAYKTUBHON KOMMYHHKAIIHH;

— CTPOUTH NO3UTHBHBIE OTHOIIIEHUS B TIpoIlecce YueOHOM U TO3HABATENILHOM IS TENHHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHO OTCTaMBATh CBOIO TOUYKY 3PEHHs], B TUCKYCCUU YMETh BBIJBUTATH
KOHTPAapryMeHThI, mepedpa3supoBaTh CBOIO MBICHH (BIaJeHHE MEXaHM3MOM DKBHUBAJICHTHBIX
3aMEH);

— KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MpPHU3HABaTh OMIMOOYHOCTH
CBOEr0 MHEHHUS (€CJI OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— TmpemiaraTh ATbTEPHATHBHOE PElIeHNE B KOH(PIUKTHON CUTYallNH;



—  BBIJIEJIATH OOIIYIO0 TOUKY 3pEHHS B TUCKYCCHH;

— JIOTOBapUBAaThCS O MPABUIIAX U BOMPOCAX UL 0OCYKJCHUS B COOTBETCTBUU C IMIOCTABIICHHOM Mepe
IPYIIION 3a1a4yei;

— OpraHu30BbIBaTh yueOHOE B3aWMOJAEWUCTBUE B rpymime (ONpeaeisaTh OOIME LEIH, pacHupelressTh
pOJIK, T0TOBApPUBATHCS JIPYT C IPYTOM U T. 11.);

— YycTpaHsATh B paMKax  Juajora  paspblBBl B~ KOMMYHHKalMHM,  OOYCJIOBJIEHHBIE
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI COOSCeTHHUKA 3aa4H, (POPMBI WIIH COJICPIKAHUS TUAIIOTA.

12. YmeHHe OCO3HAHHO HCIIOJIb30BATh peuyeBble CPEACTBA B COOTBETCTBHH C 3aJauecit

KOMMYHMKAIIMM JJI BBIPAKEHHUS CBOMX YYBCTB, MbICJIEH M MHOTPEOHOCTEM A IIAaHUPOBAHUS U

peryiasiliud CBOEH JESATEIBHOCTH; BIAJCHUE YCTHOM M IHCBMEHHOM pPEYbK), MOHOJIOTMYECKOH

KOHTEKCTHOU peubto. O0yyarommiicst cCMOKeT:

— ONpEeNeNaTh 3a/laduy KOMMYHUKAllUM U B COOTBETCTBUU C HEW OTOMPATh peueBble CPECTBA;

— 0TOMpaTh M MCHOJIb30BaTh PEUYEBBIE CPEACTBA B IpOIlecCe KOMMYHHUKAIMHM C JPYTUMU JIIOJAbMHU
(muanor B mape, B MaJIoi rpymnme U T. 1.);

— MPEeJCTaBJIATh B YCTHOM MJIM MUCbMEHHOU (hopMe pa3BepHYTHIN IJ1aH COOCTBEHHOU €ATEIbHOCTH;

— coOmoaTh HOPMBI MYOJMYHOM pedM, PEriiaMeHT B MOHOJIOT€ M JUCKYCCHUM B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3a1a4yei;

— BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)K/IEHHE) M 3alpallliBaTh MHEHUE MapTHEpa B paMKax
JIVZEN (O R

— MPUHUMATh pPEIIeHUE B XOJ€ JUAJIOTa U COIIaCOBBIBATH €T0 ¢ COOECETHUKOM;

— CO3/JaBaTh IIHCBMEHHBIC «KIMIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCTBI C HCHOJb30BAaHUEM
HE0OXOIMMBIX PEUYEBBIX CPE/CTB;

— HCIOJIb30BaTh BepOalbHBIE CPEJCTBA (CPEACTBA JOTUUYECKOW CBSI3M) Ui BBIJCJIECHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

— HCHOJIb30BaTh HeBepOallbHbIE cpencTsa WIH HarJisiHbIe MaTepHabl,
MOATOTOBJICHHBIE/OTOOPaHHBIE NT0/T PYKOBOJICTBOM YUUTEIS;

— JeJIaTh OLEHOYHBIA BBIBOJ O JOCTH)KCHUM LENM KOMMYHUKALMA HENOCPEICTBEHHO IOCIE
3aBepILEHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13. ®opmupoBaHMe H Ppa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH HCHOJIb30BAHUS

UH(GOPMANMOHHO-KOMMYHUKANMOHHBIX TexHoyorui (1ajiee — UKT). O0yuyarommiica cMoxeT:

— 1IeJICHANpaBJIEHHO HCKaThb W MCIOJB30BaThb HH(POPMALMOHHBIE DPECYPChl, HEOOXOIAMMBIE [UIs
peleHus yueOHbIX M MPaKTHUECKHUX 3a1ad ¢ nomolubto cpencts UKT;

— BBIOMpATh, CTPOUTH U UCIIOJIB30BaTh aJCKBAaTHYIO HHPOPMALIMOHHYIO MOJEIb JIs IIepelayd CBOUX
MBICIIEH CpEICTBAMHM €CTECTBEHHBIX U ()OPMaJIbHBIX SI3IKOB B COOTBETCTBMM C YCIOBHSIMHU
KOMMYHHUKaIWH;

— BBLICNATh MH(OPMAIMOHHBIA AaCHEKT 3a/Jaud, ONEepUpOBaTh JAHHBIMM, MCIIOJIB30BaThb MOJIENb
peLIeHNs 3a/1a4H;

— HCNOJb30BaTh  KOMIIBIOTEpHBIE  TEXHOJOIMM  (BKJIOYWash  BBIOOp  a/IeKBAaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX ~ IPOrpaMMHO-alIIapaTHBIX  CPEACTB W CEPBUCOB) ISl pELICHHS
MH(GOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHUCJIE: BBIYMCICHNUE, HATUCAHHUE
IUCeM, COYMHEHUH, IOKIIa10B, pedepaToB, CO3JaHNe MPe3eHTAlUl U Jp.;

— HCIOJIb30BaTh MH(POPMAIHMIO C YIETOM 3THYECKUX U IPABOBBIX HOPM;

— co3JlaBaTh MH(QOPMALMOHHBIE PECypChl pa3HOro TUNA M S Pa3HbIX ayIUTOpHH, coOI0AaTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBuiia HH(POPMAIIMOHHON 6€3011aCHOCTH.

1. 3. IIpenmeTHbIe pe3yabTaTbl. MaTeMaTHKa
B coorBercTtBHE ¢ ®I'OC OOO, npeamernsbie pe3yabTarhl ocBoeHust OOII npuBoasitcs B

ABYX 0J10KaxX «Bbll'lyCKHl/IK HAYYUTCH» H «BLIHYCKHI/IK MNOJYYUMT BO3MOKHOCTHD HAYYHTLCH,
OTHOCAIIHNXCA K KAXKIOMY y‘-IC6HOMy opeaAMETy, B TOM YHUCJIC U 10 ITPEAMCTY «MaremaTukay.

[Inanupyemble pe3yabTaThl, OTHECEHHbIE K ONOKY «BBINYCKHUK HAY4YHTCS», OPUEHTUPYIOT
M0JIb30BATENsl B TOM, JOCTHXKEHHME KAaKOTO YPOBHS OCBOEHHUS YYEOHBIX NEHCTBHH C H3ydaeMbIM
OTIOPHBIM y4eOHBIM MaTEpUAIOM 0KUAETCS OT BBIITYCKHUKA. B 3TOT 010K BKIIIOYaeTCss KpYr y4yeOHBIX
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3aja4, MOCTPOCHHBIX HAa OMOPHOM Yy4eOHOM MaTepHaje, OBJIAJICHUE KOTOPHIMH MPUHIMITHAIBHO
HEOOXOJAUMO I YCIEIIHOTO OOYYEHHUS M COIMATM3AIMUA U KOTOPHIE MOTYT ObITh OCBOCHBI BCEMHU
00yJaromuxcs.

JlocTIbKeHHNe IIAaHUPYEMBIX pE3yJIbTaTOB, OTHECEHHBIX K OJIOKY «BBIMYCKHMK HAy4YHTCS,
BBIHOCHTCSI HA MTOr0BOE OLICHMBAaHHeE, KOTOPOE MOXKET OCYIIECTBIIATHCA KaK B X0J€ 00y4YeHHUs, TaK
U B KOHIE OOy4eHHus, B TOM 4uclie B (popMe TOoCyaapCTBEHHOH HTOTOBOW arTectanmuu. OleHKa
JOCTUKEHHS IUIAHUPYEMBIX PE3yJbTaTOB ATOro OJIOKA HA YPOBHE BEAETCS C IOMOIIBIO 3aJaHUM
0a30BOr0 YpOBHS, a Ha YPOBHE JICHCTBHI, COCTABIIAIONIUX 30HY OMIKAHIIero pa3BUTHs OOJIBIIMHCTBA
oOyJaromuxcs, — C TOMOIIBIO 3aJlaHU TOBBIIICHHOTO YPOBHS. YCIEIIHOE BBINOJHEHHUE
0OyJaromMMuCs, 3aJaHuii  0a30BOTO  YPOBHS  CIY)KUT €IMHCTBEHHBIM OCHOBAaHHEM ISt
MOJIOKUTETILHOTO PEIIeHUs BOIIPOCa O BO3MOKHOCTH NEPEX0/1a Ha CIEAYIOLIUN YPOBEHb 00YUEHHU .

B Onoke «BbIMYCKHHUK MOJYYHT BO3MOKHOCTH HAYYUTBHCS» IPUBOIATCS IUIAHUPYEMBbIE
pe3ynbTaThl, XapaKTEPHU3YIOUIME CHUCTeMY YYeOHBIX JCUCTBUH B OTHOIICHWH 3HAHWN, YMEHUH,
HAaBbIKOB, PACHIMPSAIOUIUX U YIIyONSIOMMX TOHMMAaHUE OINOPHOro Y4eOHOro Marepuayia Win
BBICTYNTAKONIMX KakK IPONEAECBTUKA Ul JAJbHEWINEro W3Y4EHMs JaHHOTO IpeaMeTra. YpPOBEHb
JNOCTHXKEHHM,  COOTBETCTBYIOIIMHM  IJIAHUPYEMBbIM  pe3yibTaraM  3Toro  Ojoka,  MOTYT
MPOIEMOHCTPUPOBATh OTICIbHBIE MOTUBHPOBAHHBIE W CIOCOOHBIE OOydaromnuecs. B moBceqHeBHOM
MpaKTHKE TPErnoJaBaHMs LIeU JaHHOro OJoKa He OoTpabaThIBAIOTCS CO BCEMHU 0€3 HCKIIOUEHUs
00yyarouMMucs Kak B CUJTy MOBBIIIEHHOM CJIOKHOCTH Y4eOHBIX IEHCTBUMN, TaK U B CHITY ITOBBIIIEHHOM
CIIOHOCTH y4eOHOro MaTepuaja W/WIM €ro MNpOIEeJIeBTUYECKOTO XapaKTepa Ha JaHHOM YpPOBHE
oOyuenusi. OreHKa JOCTHXKEHUS TUIAHUPYEMBIX PEe3YyJlbTaTOB BEAETCS MPEUMYILIECTBEHHO B XOJe
pouenyp, JIOTYCKAIOIINUX IIPE0CTABIICHHUE u HCIIOJIb30BAHNE HCKIIFOUUTEIBHO
HenepcoHuuupoBaHHo nHPopmaluu. COOTBETCTBYIOIIAs IPYIa Pe3yJbTaTOB B TEKCTE BbIAETICHA
KYPCHBOM.

3aI[aHI/I${, OPHUCHTHPOBAHHBIC HAa OLCHKY AOCTHIXXCHUSA IUIAHUPYEMBIX PE3YJIbLTATOB M3 Ooxa
«BblﬂyCKHPlK MMOJYYMT BO3MOKHOCTb HAYYHUTHBCH», MOI'YT BKIIIOYATHCA B MATCpPHAJIBl UTOTOBOI'O
KOHTPOJIA Oy0Ka ((BI)IHYCKHI/IK HaY4YHUTCS). OCHOBHBIC OCJIM TAKOI'0 BKIKOYCHHA — HPCAOCTABUTDH
BO3MOXXHOCTbB O6y‘IaIOH_II/IMC$I IMPOACMOHCTPHUPOBATE OBJIAACHUC 0oJjiee BBICOKUM (HO CpaBHCHHIO C
6330BI>IM) YPOBHEM ,I[OCTI/DKCHI/Iﬁ U BBIABUTH JWHAMHKY PpOCTa UYHCICHHOCTH HauooJIee
IIOATOTOBJICHHBIX 06yqa}01111/1xc51. HpI/I 3TOM HCBBIIIOJIHCHUC O6y‘~IaIOH_II/IMI/IC$I 3a):[aHI/II71, C IIOMOIIBIO
KOTOPBIX BCACTCA OLCHKA HOCTUKCHUA IINIAHUPYCMBIX PE3YJIbTATOB HJAHHOTO 6.]'IOKa, HE ABJIICTCA
HIpCIIATCTBUEM IJIA MIEPEXO0Ja Ha CJ'IG,I[YI-OH_II/Iﬁ YPOBCHDb O6y‘leHI/IH.

1.3.1 BpinycKkHMK Hay4uTcsi B 5-6 kiaccax (sl MCHOJb30BAHUSI B NMOBCEIHEBHOW KU3HHU H
o0ecrevyeHNs] BO3MOKHOCTH YCIICIIIHOTO NTPOJ0JIKeHUs1 00pa30BaHusl Ha 0230BOM YPOBHE)

J1eMeHTBI TCOPHU MHOXKECTB U MaTeMaTH4eCKOi JOrHKHA

- OHepI/IpOBaTB Ha 0a30BOM ypOBHC1 MNOHATHAMU. MHOXKCCTBO, 3JICMCHT MHOXXCCTBA, IIOAMHO>XKCCTBO,
MPUHAIJICKHOCTD,

— 3alaBaTb MHOXCCTBA NEPCUUCIICHUCM UX 3JICMCHTOB,

— HaxoOuTb NCPECCUCHUC, O6’LC,Z[I/IHCHI/IC, IIOAMHOXKECTBO B HpOCTCfII.HHX CUTyaluiX.

! 3,[[6CL " [aJie€ — paCllO3HaBaTh KOHKPETHLIC ITPUMEPhI 06HII/IX IIOHSATHH I10 XAPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATH
,I[eﬁCTBPISI B COOTBCTCTBUM C OIPCACICHUCM U HpOCTCﬁmHMH CBOMCTBaMU HOH?ITHI;’I, KOHKPETU3UPOBATh MIPpUMEPAMU O6HII/I€
IIOHATHA.
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B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

— pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHHUS.
Yucaa

— OmnepupoBaTh Ha 0A30BOM yPOBHE MOHATHIME: HATYPATLHOE YHCIIO, IEJI0€ YHCIIO0, OOBIKHOBEHHAS
Ipo0b, ECATUYHAS JPOOb, CMEIIAHHOE YUCIIO, PATMOHAILHOE YHCIIO;

— HCNOJIb30BaThb CBOWCTBA 4YWCEI M IIpaBUJa JEHCTBUM C paUUMOHAIBHBIMA YHUCIAMM IIpU
BBITIOJTHEHUH BBIYUCIICHUN;

— HCMOJIb30BaTh MPU3HAKU JEIUMOCTH HA 2, 5, 3, 9, 10 npu BHINOJHEHUH BBIUYMCICHUN U PEIICHUU
HECJIOKHBIX 33]1a4;

—  BBINOJHATH OKPYIJICHUE PAIIMOHATILHBIX YHCET B COOTBETCTBHUH C IMPABUIIAMU;

— CpaBHHMBATH pPaAIlHOHAIBHBIC YHUCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— OILICHHUBATh PE3yJIbTaThl BEIYUCICHUN ITPU PEIIEHNUN NTPAKTHYECKHUX 33134,

— BBINOJIHATh CPAaBHEHUE YUCEII B PEAJIbHBIX CUTYyaIUsX;

— COCTaBJIATh YHCJIOBBIE BBIPAKEHUS INPU PEIICHUM NPAKTUYECKUX 3aJad M 3a1ad U3 JPYrux
y4eOHBIX MPEIMETOB.

CraTuCcTHKA U TeopHusi BepOSITHOCTEl

— IlpencraBisTh naHHBIE B BUIE TaOIHII, TUarpamm,
— 4YHUTaTh UH(OpPMALKIO, TPEJICTABICHHYIO B BUJIE TAOJIUIIbI, TUATPAMMBI.

TekcToBBIC 3a1a4H

— Pemath Hecno)KHbIE CIOKETHBIE 3a]]a4l Pa3HbIX THIIOB Ha BCe apudMeTndyecKue NeHCTBUS;

— CTPOUTH MOJENb YCIIOBHUA 3a7auu (B BUE TaOIMIIbl, CXEMBbI, PUCYHKA), B KOTOPOH JaHbl 3HAUECHUS
JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJTMUMH, C LIEJBI0 TOUCKA PEIICHUs 3a/1a4H;

— OCYIIECTBIIAThH CIIOCOO MOMCKA PEIICHUs 337a4i, B KOTOPOM PAaCCYKJIEHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHHUIO WIH OT TPEOOBAHUSA K YCIOBUIO;

— COCTaBJIATH IUIaH PEIlIeHUs 3a]a4i; BbIICIATh 3Tallbl PEIICHUS 3a/1a4H;

— HUHTEPIPETUPOBATH BBHIYMCIUTEIbHBIE PE3yAbTaThl B 3aJaue, MCCIEA0BaTh MOJy4YEHHOE pelleHue
3a/1a4u;

— 3HATh pa3jnyue CKOpOCTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUCHHS U MO TEUYCHHUIO PEKH;

— pelaTh 33Ja4d Ha HAXOKJICHUE YaCTH YUCIIa U YHUCIA 110 €ro YacTH;

— pemiate 3aJa4d pa3HbIX THUMOB (Ha pabOTy, Ha MOKYIKHU, HA JBWKEHUE), CBSI3BIBAIOIIUX TpPU
BEJTUYMHBI, BBIJICNIATH 9TH BEIMYMHBI U OTHOLICHUS MEKY HUMHU;

— HaxXOJWTh MPOLEHT OT YMCIA, YUCIO MO MPOIEHTY OT HEero, HaXOJUTh MPOIIEHTHOE OTHOLICHHE
JIBYX YHCEN, HAXOIUTh MPOIEHTHOE CHUYKEHUE WU MPOIICHTHOE MOBBIIICHNE BEIUYUHBL,

— pellaTh HECJIOKHBIE JIOTUYECKUE 3a7]a4l METOJIOM PacCYKACHUM.

B noeceonesnoit scuznu u npu usyuenHuu opyzux npeomemaos:

— BBIJIBUIaTh TMIOTE3bl O BO3MOXKHBIX MPEJAECIbHBIX 3HAUEHUSX UCKOMBIX BEJIMYUH B 3a/1aye (JIenaTh
MIPUKUIKY)
Harasanas reomerpus

I'eomeTpuuyeckue purypbl

— OmnepupoBarb Ha 0a30BOM ypOBHE MOHATUSAMU: (UTypa, TOUYKA, OTPE30K, MpsimMas, Jyd, JOMaHasl,
yrojl, MHOTOYTOJIbHUK, TPEYrOJbHUK U YeThIPEXyroJbHHUK, TMPSAMOYIOJbHUK W KBajpar,
OKPYXXHOCTB M KpYT, IPSIMOYT'OJIbHBIN Mapauienenumnes, Kyo, map.

— H300paxaTh n3yyaemble GUTypbl OT PYKH M C TOMOIIBIO JIMHEHKHU U IIUPKYJIS.

B noeceonesnoi scusnu u npu usyueHuu Opy2ux npeomenos:



— pemath NpPakTUYEeCKUe 33a4H ¢ IPUMEHEHHUEM MPOCTEHITNX CBOUCTB (PUTYD.
HN3mepeHus ¥ BbIYHMCICHUSA

— BBIIOJIHATh WU3MEpPEHUE [UIMH, PACCTOSHUN, BEJIMYMH YIVIOB, C IMOMOUIbIO MHCTPYMEHTOB JUIf
U3MEPEHUH IUIUH U YIJIOB;

—  BBIUMCIATH IJIOMIAIU TIPSIMOYTOJIbHUKOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIYUCIATH paCCTOSAHHA HA MCCTHOCTU B CTAHAAPTHBIX CUTYyallUuAX, IJIOIAaAu MPAMOYTOJIbHUKOB,

— BBIIIOJIHATH HpOCTGfIHIPIC MOCTPOCHUA U U3MCPCHHA Ha MCCTHOCTH, HCO6XOI[I/IMBIC B peaHLHOﬁ
KHU3HU.

I/ICTOPI/IH MaTEeMaTUKHU

— OIMCHIBAThH OT/IEbHBIE BBIAAIONINECS PE3YIbTATHI, TOJYYEHHBIE B X0OJI€ Pa3BUTHS MAaTEMATUKH KaK
HayKH;

— 3HATbh IPUMEPbl MATEMAaTUYECKUX OTKPBITHH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOM
HCTOPHEN.

1.3.2 BoinyckHuUK noayuum 603M0MCHOCHb HAYMUMbCA 8 5 - 6 Knaccax (014 obecheuenus
603MOMCHOCIU YCREUIHO20 NPOOOINHCEHUA 00PA308AHUA HA DA3080M U Y2TIYOJIEHHOM YPOBHAX)

JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

- Onepupoeamb2 NOHAMUAMU. MHOJHCECM B0, XAPAKMEPUCMUKU MHOMICECMEA, dIIEMEHNT MHOJIcecmed,

nycmoe, KoHeuyHoe U 6eCKOHeUHOe MHONCECmM80, NOOMHONCECMBO, NPUHAOIEHCHOCTD,
— onpeoenimv  NPUHAONIEHCHOCMb  JJIEMEHMA  MHONCeCmsy, O00beOUHeHUro U nepecedeHuro
MHOJCECm8, 3a0a8amb MHONCECMBO C NOMOUbIO NePeyUCTIeHUs. INEMEHMO8, CTI0BECHO20 ONUCAHUSL.
B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

—  pAcno3Hasamv J02UYECKU HEKOPPEKMHble 8blCKA3bIGAHUSL,
—  cmpoums Yenouku yMOo3akao4eHull Ha OCHOBe UCHONb308AHUSL NPABUIL IOCUKU.
Yucna

—  Onepuposams NOHAMUAMU. HAMYPATbHOE YUCTO, MHOICECMBO HAMYPAIbHBIX YUCe], Yen0e YUCO,
MHOJICECMBO YeblX Uucel, OObIKHOGEHHAs Opodb, OecamuyHas Opodb, CMewaHHoe Yucio,
PAYUOHANBHOE YUCTO, MHONCECMB0 DPAYUOHANbHLIX YUCEN, 2eOMempudecKds UHmepnpemayus
HAMYpaibHbiX, YeaviX, PAYUOHAIbHBIX,

—  NOHUMamb U 00BACHAMb CMBICA HOZUYUOHHOLU 3ANUCU HAMYPATIbHO20 YUCIA,

—  BLINOJIHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNONb30BAHUEM NPUEMOE DAYUOHAIbHBIX BbIMUCTEHUL,
000CHOBLIBAMb ANICOPUMMbBL BLINOIHEHUS OCUCMBUIL;

— ucnonvszogams npusHaku denumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npouzgedenus uucen
npU BbINOJIHEHUU 8bIYUCTEHULL U peuleHUuU 3a0ay, 000CHO8bI8AMb NPUSHAKY OTUMOCTIU,

—  BbBINONIHAMb OKpPY2leHUe PAYUOHATbHBIX YUCE C 3A0AHHOU MOYHOCbIO;

—  YROpsA00o4uU8ams YUCid, 3aNUCAHHbIE 8 8UOE 0ObIKHOBEHHBIX U 0eCAMUUHbIX Opobell;

— Haxooums HO/[ u HOK uucen u ucnonv3o8amo ux npu peuieHuu 3a0a;

— onepuposams NOHAMUEM MOOYIb YUCA, 2eOMeMPULecKas UHmMepnpemayus Mooy 4Yucia.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

—  NpUMEHAMb NPAGUIA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PeuleHUU NPAKMUYECKUX 3a0a U peuleHuu
3a0ay Opy2ux yueOHbIX npeoMemos;

2 SHCCB " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IIOHATHUC U €TI0 CBOMCTBa
Ipu NpOBCACHUN paCC}’)K,I[GHHﬁ, JA0Ka3aTCJIbCTB, PCHICHUU 3a1a4.
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BbINOIHAMb CPABHEHUE Pe3YIbMamos 6blYUCIeHULl NPU peuleHUuu NPaKmuideckux 3aoay, 6 mom
yucie NPUOIUIHCEHHBIX BbIYUCTEHUL,

COCMABIAMb YUCTOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUy NPaKmMuyeckux 3a0ay
U 3a0ay u3z Opy2ux yueOHbvIX npeomemos.

YPaBHeHI/IH N HEPABCHCTBA

Onepupoeamb NOHRAMUAMU. PpABEHCMEBO, YUCIOB0€ pPABEHCME0, YPABHEHUE, KOPEHb YPABHEHUA,
PpeuLeHue ypasHerHusl, Yucjloeoe HepacenHcmeo.

CrarucTuka u TEOpUA BGPOHTHOCTeﬁ

Onepuposameb noHamusMu: cmoaouamvle U Kpy2osble OUAepaMMbl, mMabauybl OAHHBIX, CpeoHee
apugmemuueckoe,

usBneKamv, UHGopMayuro, NPeoCmasiennyo 6 maoauyax, Ha OUuazpammax,

cocmaenames mabauysbl, CMpoUms OUACPAMMbL HA OCHOBE OAHHBIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

U3B1eKaAmb, UHMEPNPEMUPoOsams U Nnpeoopasosvieams UHGOpMayulo, NPeoCMasieHHy0 8
maobaUYax u Ha OUAspamMmax, Ompaicarowyro C8OUCMea U XapaKmepucmuku peaibHblX Npoyeccos
U AGIEeHUl.

TexcToBbIC 3212U4H

Pewamv npocmoeie u cnodxcuvle 3a0auu pasHuIX MUno8, a Maxdce 3a0ayu NOSbIULEHHOLU
mpyoHocmu,

UCNOIL306aMb pA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CILONCHbIX 3a0ayd Ol NOCMPOEHUs]
NOUCKOBOU CXeMbL U PeUuleHUsl 3a0ay,

3HAMb U NPUMEHAMb 00a cnocoba noucka peuilenus 3a0ay (om mpedosaHus K YCl08UO U OM
VC08UsL K Mpebosanuo),

MOOENUPOB8aAMb paccyHcOeHuUsi NPU NOUCKe peulenist 3a0ay ¢ NOMOUWbIO 2pagh-cxembl,

8b10€IAMb IMANBL PEULEHUSL 3A0aAYU U COOEPAHCAHUE KAAHCO020 dDMANd,

UHMeEPNPEemuposams GbIYUCIUMENbHbLE PE3VIbIMamyl 6 3a0aye, UCCIe008amb NOJAYUeHHOE PeuleHle
3a0ayvu;

AHATUZUPOBAMb  BCEBO3MONCHBIE CUMYAYUU  B3AUMHO20 PACHONONCEHUS O08YX O00BEeKMo8 U
UBMEHeHUe UX Xapakmepucmuk npu COBMeCmMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOSIHUE) NPU
pewieHuy 3a0a4 Ha O08udiceHue 08YX 00bEeKMO8 KAaK 6 O0OHOM, MAK U 6 NPOMUBONONONCHBIX
HANpaeieHusix;

UCCe006amb  8CEBO3MOJICHbIE CUMYAYUU NPU  PeueHuu 3a0ay Ha OBUJICeHUe No  pekKe,
paccmampusams pasHvle CUCMeMbl OMCUema,

peuams pazHooopazHvle 3a0auu «Ha 4acmuy,

pewams u 0OOCHOBLIBAMb CB0€ peuteHue 3a0ay (8vbl0ensamb MAMeMamudyecKyr) OCHO8Y) Ha
HAXO0JICOEHUE YaACMU YUCIA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou;
0CO3HABAMb U OOBACHIMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNO0B, CEA3bIBAIOUUX MPU BeIUYUHbL (HA
pabomy, Ha NOKYNKU, HA OBUdCEHUE), BblOeNAMb IMU GeIUUUHbL U OMHOUEHUS MeNHCOY HUMU,
NPUMEHSIMb UX NPU PeUleHUU 3a0ay, KOHCIMPYUPOB8ams cOOCMEeHHble 3a0ayll YKA3AHHbIX MUNOS.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

8bl0€NAMb NPU peuleHUuu 3a0ay XapaKxmepucmuKku paccCMampueaemol 6 3adaue Ccumyayuu,
OMIUYHbIE OM pealbHuIX (me, Om KOMOpbIX aAOCMPpazupoBanucy), KOHCMPYUPOSAmb HOGble
cumyayuy ¢ Y4emom ISmux Xapaxkmepucmuk, 8 UACMHOCMU, NpU peweHuu 3a0ay Ha
KOHYeHmpayuu, y4umvléams NJI0OMHOCMb 6eUecmad,

pewams U KOHCMpYUposams 3a0ayu Ha OCHO8e PACCMOMPEHUs PeabHblX CUMYayull, 8 KOMopbvlx
He mpebyemcs MOUHbIl GbIYUCTUMENbHBLU Pe3VIbMam,

pewams 3a0ayu Ha 08UdICEHUE NO peKe, PACCMAMPUBAs. PA3HbLE CUCIEMbl OMCYemda.

Harasgnas reomerpust
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I'eomeTrpuueckue purypsi

— Usenexamsv, unmepnpemuposams u npeoopazouleams UHGOpMayuIo 0 ceomempuyeckux guaypax,
NpeoCcmasieHHy10 Ha YepmerHcax;

— u300padxcame uzyiaemvie Quaypvl 0m pyKu u ¢ NOMOUWbIO KOMNLIOMEPHBIX UHCIPYMEHMOS.

HN3mepeHus u BbIYMCIEHUSA

—  BBLINONIHAMb U3MepeHue ONUH, PACCMOSHUL, BEeIUYUH Y2N08, C NOMOWbIO UHCMPYMEHMO8 O
uUsMepeHull OIUH U Yenos;

—  BbIYUCTAMb NIOWAOU NPAMOY20TbHUKOB, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NAPALIENEenUNed0s,
Ky008.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

—  BBIYUCIAMb PACCMOAHUSL HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUsax, HI0WaAou Y4acmkoe
NPAMOY2071bHOU (hOpMbL, 00BbEMbL KOMHAM,

—  BBINONIHAMb Npocmeluue NOCMpPOeHUs HA MECMHOCIU, He0OX0OUMble 8 PealbHOU HCUSHUL,

—  OYeHUusamv pasmepul peaibHbIX 00bEKMO8 OKPYHCAIOUEe20 MUpQ.

HcTopusi MaTeMaTUKHU

—  Xapaxmepuzogamov 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 68 pAa3sumue MamemMamuku U UHbLX
HayuHwlx obracmet.

1.3.3 BoinycKHUK Hay4YuTces B 7 - 9 ki1accax (J1J1s1 MCIOJIL30BAHUS B MIOBCEIHEBHOM KM3HU U
olecrieyeHNs] BO3MOKHOCTH YCIIEIIIHOTO NMPOJ0JKeHHsl 00pa3oBaHusi HA 6230BOM yYpOBHe)

JJleMeHTbI TEOPHUH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

— OmnepuposaTh Ha 6a30BOM YpOBHE®

MIPUHA/IICKHOCTD;
— 3aJlaBaTh MHOXKECTBA NEPEYUCIIEHUEM HX AIIEMEHTOB;
— HaxXOJWTh MepeceueHne, 00beIMHEHUE, MOAMHOKECTBO B IPOCTEHIIINX CUTYALIUAX;
— OIepUpoBaTh HA OA30BOM YPOBHE MOHATHAMU: OINPEIeICHHEe, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO;
— MPHUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS ITOATBEPK/ICHUSI CBOMX BbICKA3bIBAHUI.
B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

INOHATHAMU: MHOXKCECTBO, 3JIECMCHT MHOXXECTBA, IIOAMHOXKECTBO,

— HCIMOJIb30BaTh rpadUyecKoe MPEJCTaBICHUE MHOXKECTB JIJIl OMMCAHMS PeajbHBIX MPOIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 APYrUX yueOHBIX MPEAMETOB.
Yucaa

— OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH: HATYPaJIbHOE YHCIIO, IIEJI0€ YHCIIO0, OOBIKHOBEHHAS
npoOb, jaecaTUYHas JApoOb, CMelIaHHas JpoOb, pPalMOHAIBHOE YHCIO, apU(METUUYECKHIA
KBaJIpaTHBIN KOPEHB;

— HCIOJIb30BaTh CBOMCTBA YMCEN U TIPaBUJIA ACHCTBHIA IPH BBHITIOJIHEHUHN BBIYUCICHUN;

— HCIOJIb30BaTh MPHU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOIHEHUN BBIUYUCICHUN U PEIICHUH
HECJIOKHBIX 3a/1a4;

—  BBITIOJIHATH OKPYTJICHUE PAIlIOHATIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

— OIICHMBATh 3HAUYEHHE KBAJPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1IE€JI0T0 YUCIIa;

— pacro3HaBaTh palOHATBHBIE U UPPALMOHAIBHBIC YUCIIA;

— CpaBHHUBATh YHKCIIA.

B noeceonesnoit scuznu u npu usyueHuu Opy2ux npeomemaos:

8 3,[[6CL " [aJie€ — paCllO3HaBaTh KOHKPETHLIC ITPUMEPhI 06HII/IX IIOHSATHH I10 XapPAaKTCPHBIM IMMPU3HAKAM, BBIIIOJTHATH
,I[eﬁCTBPISI B COOTBCTCTBUM C OIPCACICHUCM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOH?[THI;’I, KOHKPCETU3UPOBATh IMMIPUMEPaAMU O6HII/I€
IIOHATHA.
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— OLICHMBATh PE3YJbTaThl BHIYMCIECHUN NIPU PELICHUH NTPAKTUYECKUX 3a/1ay;

—  BBIIOJIHATh CPABHEHUE YHCET B PEAIbHBIX CUTYaLUSX;

— COCTaBJIATb YHUCIIOBBIE BBIPDAKEHUS IpPHU PEIICHUM NPAKTUYECKUX 3aJad M 3ajad U3 JPYTrux
y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0OPa30BaAHUA

— BreImonHATE HECIOXKHBIE MPEeoOpa3oBaHUs JJs1 BBIYMCICHUS 3HAYCHHI YHCIIOBBIX BBIPAKECHUIM,
COJIEpXAIIUX CTENEeHU C HaATypaJbHBIM TIOKa3aTelieM, CTENEeHH C IEJbIM OTPUIIATeIbHBIM
[I0Ka3aTeseM;

— BBINOJHATh HECJIOXHBIE MPeoOpa30BaHMs LENBIX BBIPAKEHUM: pPacKpbhIBaTh CKOOKH, MPUBOIUTH
MoJ00OHBIE ClIaraeMble;

— HCMOJIb30BaTh (POPMYIBI COKPAIICHHOTO YMHOXXEHHS (KBagpaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIPOIICHUS BEIYUCICHUN 3HAYCHHU I BBIPAKEHUM;

— BBITOJHATh HECJIOXKHBIE TPEoOpa3oBaHUs JIPOOHO-IMHEHHBIX BBIPAKEHUNW W BBIPAKEHHH C
KBaJPaTHBIMUA KOPHSMH.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

— TIOHMMAaTh CMBICII 3alIUCH YUCJa B CTAHAAPTHOM BUJIE;
— OIlepHpOBaTh HAa 0a30BOM YPOBHE MOHITUEM «CTAHJAPTHASI 3AIIUCh YHUCIIA».
YpaBHeHHUs] M HEPABEHCTBA

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHUE,
KOpEHb YypaBHEHHS, peIIeHHWE YPaBHEHMs, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEpaBEHCTBA;

— MPOBEPATH CHPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

— pelaTh JIMHEHHbIE HEPAaBEHCTBA U HECJIOKHbIE HEPAaBEHCTBA, CBOSIINECS K JIMHEIHBIM;

— pelaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX ypaBHEHUH, HEPABEHCTB;

— TPOBEPSATH, SBJISETCS JU TaHHOE YHCIIO PEIIeHHEM ypaBHEHUS (HEpaBEHCTBA);

— pemaTth KBaJlpaTHbIE YpaBHEHUs 110 (GOopMyJie KOpHEH KBAaJIpaTHOTO ypaBHEHMUS;

— u300paxkaTh pelIeHNUs HEPaBEHCTB U UX CUCTEM Ha YHCIIOBO MPsAMOIil.

B noeceonesnoit yscuznu u npu uzyuenuu opy2ux npeomemos:

— COCTaBJIATh W peIIaTh JIMHCWHBIC ypaBHECHHs IMPU PEIICHUM 3a/1ad, BO3HUKAMOIIMX B JIPYTrUX
Y4€OHBIX MpeIMEeTax.
D yHKUUHA

— Haxonuts 3HaueHne QYHKIMU N0 33JaHHOMY 3HAYECHUIO apTyMEHTa;

— Hax0JUTh 3HaYECHHE apryMEHTa O 33/IaHHOMY 3Ha4EeHUIO (PYHKIIUU B HECIIOKHBIX CUTYalUsX;

— ONpEeAeNATH IMOJIOKEHUE TOYKH IO €€ KOOPIMHATaM, KOOPAWHATHI TOYKH IO €€ TOJIOKCHUIO Ha
KOOPJIMHATHOH IJIOCKOCTH;

— mno rpaduKy HaXOOUTh OOJAaCTh ONpEACNCHHs, MHOXECTBO 3HAUCHHWW, HYIH (QYHKIHH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKM BO3pacTaHHMs M YObIBaHUs, HauOoiblIee |
HauMEeHblIIee 3HaYeHUs PYHKIIH;

— CTpOMTh rpaduk JUHEHHONU QyHKINY;

— TpOBepATh, SABISETCS JM JaHHBIA Trpaduk rpadukoM 3agaHHOM (yHKUMH (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUUOHATBHOCTH);

— OIpeneNnaTh NpUOIMKEHHbIE 3HaUeHHsI KOOPAMHAT TOUKU NepeceueHust rpadukoB QyHKIHH;

— omepupoBath Ha 0a30BOM YpOBHE TMOHATHUSAMH: TIOCIEJOBATEIbHOCTh, apHU(MeTHdecKas
Iporpeccus, TeOMeTpuyecKast IPOrpeccus;

— pemarh 3a7aydl Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET ObITh MOJYYEH HENOCPEICTBEHHBIM
noJjicueToM 6e3 npuMeHeHus Gpopmy.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux npeomemos:
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UCIOJB30BaTh TpaUKH peajbHBIX MPOLECCOB W 3aBUCHUMOCTEH JJIS ONpEICTCHHS UX CBOWCTB
(HambonpIIie W HAWMEHBIIWE 3HAYCHMS, MPOMEXKYTKH BO3pacTaHusi M yObIBaHUS, 00JacTu
IIOJIOKUTEIIBHBIX U OTPULIATENIbHBIX 3HAUEHUM U T.I1.);

UCTOJb30BaTh CBOMCTBAa JIMHEHHON (yHKIMHM M ee rpaduK NpU pelIeHUuH 3afad U3 APYrux
y4eOHBIX MPEIMETOB.

CrarucTuka u TEOpUA BGPOHTHOCTeﬁ

HmeTp mpencTaBiieHHe O CTAaTUCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIIyYaiHOTO COOBITHS,
KOMOMHATOPHBIX 3aa4ax;

permaTh MpocTeine KOMOMHATOPHBIE 3a/1a4i METOI0M IIPSIMOTO M OPTraHW30BAaHHOTO 1epedopa;
MPEJCTaBIATh JAaHHbBIE B BUJE TAOIUII, JHarpaMm, rpadukoB;

YUTaTh HHPOPMAIIIO, TPEICTABICHHYIO B BI/IE TAOIUIIBI, TUArpaMMBbl, rpaduka;

OTIpENIeNIATh OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKN YHCIOBBIX HAOOPOB;

OIICHUBATh BEPOSTHOCTH COOBITHS B TIPOCTEHININX CITydasx;

MUMETP MPEJCTABIICHHE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

OIICHMBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOI0OM Mepedopa;

MMETh MPECTABICHNE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;
CPaBHUBATh OCHOBHBIE CTAaTUCTUYECKUE XapAKTEPUCTHKH, IOJIYYEHHBIE B IPOLECCE PEIICHUS
MIPUKIIAHOM 3a7]a4l, U3yUEHUS PEATBHOTO SIBJICHUS

OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUIM B HECTIOKHBIX CUTYalIUSX.

TexcToBbIC 3212U4H

Perrate HecoXKHBIE CIOXKETHBIE 3a/1a4M Pa3HBIX THIIOB Ha BCE apUPMETHUYECKHE ACHCTBHS,
CTPOMTH MOJEIh YCIOBHUS 3a/1au (B BUJIE TAOJIHIIBI, CXEMBI, PUCYHKA WJIH YPaBHEHUS), B KOTOPOH
JIaHbI 3HAYCHHUSI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUHUH, C IICIBIO TIOUCKA PEIICHUS 3a/1a9H;
OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHUS 33aau, B KOTOPOM PACCYXICHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;

COCTABJIATH TUIaH PEIICHUS 3a/1a4H;

BBIJICIISTD ATAIbl PEIICHHUS 33/1a4H;

MHTEPIPETUPOBATh BBIYMCIUTEIBHBIC PE3YJIbTAaThl B 3aJla4e, MCCIIEOBATh MOJYYCHHOE PEIICHHE
3aJauu;

3HATh Pa3IMYUe CKOPOCTEH 0OBEKTa B CTOSTYCH BOJIE, TPOTUB TCUCHHS U 110 TCUCHUIO PEKH;
pelaTh 3a/1a4M Ha HaX0XKJICHHE YaCTH YUCIIa M YKCIIa 10 €r0 YacTH,

pemaTh 3aJa4d pPa3HBIX THUIOB (Ha pabOTy, Ha TIOKYIKH, Ha JBW)KCHUE), CBA3BIBAIOIIUX TPH
BEJIMYUHBI, BBIICIISITh OTH BEJIMYUHBI M OTHOILICHHUS MEX]Ly HUMH,

HAXOJIUTh MPOICHT OT YHCJIa, YUCIIO IO MPOLEHTY OT HErO, HAXOAUTh MPOICHTHOE CHUKCHUE WITH
MIPOIICHTHOE MOBHIIICHUE BEJTMYUHBI;

pelaTh HECIOKHBIC JIOTHYECKHE 33]]a4ud METOJIOM PACCyXICHUH.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

BBIJIBUT'aTh TUIIOTE3bl O BOBMOKHBIX MpPEAEIbHBIX 3HAUEHUSIX HCKOMBIX B 3a/1a4€ BEJMYMH (AeaTh
MPUKUAKY).

I'eomeTpuuyeckue purypbl

OmnepupoBaTh Ha 0a30BOM YpOBHE NOHATHIMH F'€OMETPHUUECKUX UTYD;

U3BJIEKaTh MH(OPMAIMIO O FeOMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha 4YepTekaX B SBHOM
BUJIE;

MPUMEHSTH JJIs PEIICHUs 3aJa4 TeoMeTprudeckre (pakThl, €y yCIOBUS UX IPUMEHEHHS 3a/1aHbl B
SABHOH popme;

pelaTh 3a/1a4M Ha HaX0KJIeHHE T€OMETPUUECKUX BEIMYMH M0 00pas3IaM WK alrOPUTMaM.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:
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— HCIOJIb30BaTh CBOMCTBA T€OMETPUYECCKUX (DUTYp JUIS PEIICHUS TUIIOBBIX 33]1a4, BO3HUKAIOIIUX B
CUTYaIUSX MOBCEAHEBHOW KU3HU, 33/1a4 MPAKTUUECKOTO COJICPIKAHUSL.
OTHouleHud

— OmnepupoBarh Ha 6a30BOM YpOBHE MOHSTHSAMHU: PABEHCTBO (PUTYp, paBHBIC (HUTYPHI, PaBEHCTBO
TPEYroJIbHUKOB, MAapaJJICNbHOCTh MPSAMBIX, TMEPIEHAUKYISIPHOCTh TMPSAMBIX, YIIBl MEXKIY
MPSIMBIMH, TIEPIICHANKYJISP, HAKIOHHAS, TIPOCKIIHSL.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIOJIb30BAaTh OTHOIIECHHUS Ul PEILIEHUS IPOCTEHIINX 3a/1a4, BOSHUKAIOIINX B PEAJIbHOM XKU3HU.

N3mepenus 1 BHIYHCIEHHSA

— BbInonHATE U3MepeHue UIMH, PacCTOSHUM, BEIWYMH YIJIOB, C MOMOIIbI0 MHCTPYMEHTOB IS
U3MEPEHUH JIIUH U YIJIOB;

— MpUMEHATh (OpMyJbl NEpUMETpa, IUIOMATM U 00beMa, IJIOMAAM IOBEPXHOCTH OTJENbHBIX
MHOTOTPaHHUKOB TMPH BBIYUCICHUSX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIIOBUU;

— mnpuMmeHsaTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKHE COOTHOIICHUS JII BHIYMCIICHHS
JUTMH, PACCTOSIHUM, IIOMAAEH B MPOCTEUIINX CyqasiX.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIYMCIATH PACCTOSHHSA HA MECTHOCTH B CTaHJAPTHBIX CUTYalMsX, IJIOIAAM B TMPOCTEHUIINX
Cllydasix, MPUMEHATh (POPMYJIbI B MPOCTEHUIITNX CUTYaIUSX B IOBCEIHEBHOM KU3HH.
I'eomeTpuyeckue nocTpoeHust

— MH3o0paxkaTh THMNOBbIE MIOCKUE (GUTYpHl U (QUIYpbl B MPOCTPAHCTBE OT PYKH U C IOMOIIBIO
MHCTPYMEHTOB.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

—  BBINIOJIHATH IPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMbIE B PEATTbHOM KU3HU.

— T'eomeTpHyecKkHe NpeodPa3oBaAHUA

— Crpoutsb purypy, CAMMETPUYHYIO JTaHHOU (PUType OTHOCUTEIHHO OCH U TOUYKH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— pacro3HaBaTh JBHKEHHE 00BEKTOB B OKPY)KAIOILIEM MHUPE;
— pacro3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSMH BEKTOp, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa
Ha YUCJIO0, KOOPJIUHATHI Ha MJIOCKOCTH;

—  OIpeneNaTh NPUOIMKEHHO KOOPAWHATHI TOUKHU IO €€ U300paKeHHUIO Ha KOOPIUHATHOMN ITIOCKOCTH.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

— HCHOJIb30BaThb BEKTOPbl JUIS PEIICHHS NPOCTEHIIMX 3aJad Ha OIpEAeNICeHHEe CKOPOCTU
OTHOCHUTEIILHOTO JBUKEHUS.

Hcropust maTeMaTuKu

— OnwuceIBaTh OTJEIbHBIE BBIIAIOIINECS PE3YNbTAThl, IOJYYEHHBIE B XOJ€ PA3BUTUSI MATEMATHUKU KaK
HayKu;

— 3HATh IIPUMEPBI MATEMATUYECKUX OTKPBITHUM U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHON U BCEMUPHOU
HUCTOPUEN;

— TIOHMMATh POJIb MATEMATUKHU B pa3BUTHHU Poccuu.

Metoabl MATEMAaTHKH

— BriOupaTe moaxoAsmuii U3y4eHHBIH METOJ Ml PElICHHsS] U3YYEeHHBIX THUIIOB MaTeMaTUYECKUX
3a1a4;

— IlpuBoauTh mpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B OKpY)KaroUled EeHCTBUTEIBHOCTH U
MPOU3BEICHUSIX UCKYCCTBA.
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1.3.4 BoinyckHuk noiyuum 803moxcHoCmb Haydyumoca 6 7 - 9 knaccax (014 obecneuenusn
603MOICHOCHU YCREUWIHO20 NPOOOTCEHUA 00PA306AHUA HA DA3060M U Y2/IYONIEHHOM YPOGHAX)

9J1eMeHTBI TEOPUN MHOYKECTB H MaTeMaTH4ecKoil JOruKn

- Onepupoeamb4 NOHAMUAMU. onpedeﬂeHue, meopema, akcuoma, MHOHcCeCcmeo, XxapaxkmepucmuKku

MHOJCECBA,  DNIEMEHM — MHOMCeCmed, Mnycmoe, KOHeuHoe U OecKOHeuHoe MHOMCeCmaso,
NOOMHONCECMBO, NPUHAOTIEHCHOCMb, BKIIOYEHUE, DABEHCTNBO MHONCECME,

= U300padicamov MHONMCECMBA U OMHOULEHUE MHONMCECTNE C NOMOWbIO KpY208 Diliepa;

— onpeodeisimb  NPUHAONEHCHOCMb  DNEMEHMA  MHONCECmBY, O00beOUHeHUI0 U  NepeceyeHuio
MHOJCECE,

—  3a0a6amb MHONICECMBO C NOMOWbIO NEPEUUCTICHUS INEMEHMO08, CI0BECHO20 ONUCAHUS,

—  onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U TOHCHOCHb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBANUL, ONepayuu HAO BbLICKA3LIBAHUAMU: U, WU, He, YCIO08Hble BbICKA3bIBAHUS
(umnauxayuu);

—  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIBAHUII.

B noeceonesnoit ycuznu u npu uzyuenuu Opyux npeomemos:

—  cmpoums Yenouku yMo3akao4eHull Ha OCHO8e UCHONb308AHUSL NPABUIL TOSUKU,

—  UCNONb308AMb MHONCECMBA, ONEPAYUU C MHOMNCECMBAMU, UX epaduyeckoe npedcmasieHue Ois
ONUCAHUS PEATbHBIX NPOYECCO8 U S6IeHUIL.

Yucaa

— Onepuposamb NOHAMUAMU: MHONCECBO HAMYPATbHLIX HUCET, MHONCECMBO YeablX Yucer,
MHOIHCECMBO PAYUOHATILHBIX YUCE], UPPAYUOHATbHOE YUCILO, KEAOPAMHbBIU KOPEeHb, MHONMCECMBO
OeliCBUMENbHbIX — YUCeN,  2eOMempudecKas  UHMepnpemayus  HAmypaibHblX,  Yeblx,
PAYUOHATILHBIX, OCUCMBUMENLHBIX YUCE,

—  NOHUMAaMb U OOBACHAMb CMBICT RO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

—  BbINOJHAMb GbIUUCTEHUS, 8 MOM YUCTE C UCONb308AHUEM NPUEMOB PAYUOHATILHBIX GLIYUCTEHULL,

—  BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

—  CPABHUBAMb PAYUOHATILHBLE U UPPAYUOHATbHBLE YUCTA,

—  npeocmasiamv payuoOHAIbHOE YUCIO 8 Ude 0eCAMUYHOU OpodU

—  Ynops0ouusams 4ucid, 3anuUcanHvie 8 8uoe 00bIKHOBEHHOU U 0eCAMUYHOL Opoou,

— Haxooums HOJ/[ u HOK uucen u ucnonvs3osamos ux npu peuieHuu 3a0ay.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:

—  NPUMEHAMb NPAGUIA NPUOTUNCEHHBIX BbIYUCIEHUL NPU PeuleHUU NPAKMUYECKUX 3a0ad U peuleHuu
3a0a4 Opy2ux y4eOHbIX npeomemos,

—  GBINOJHAMb CPAGHEHUE DPe3VIbMamos GbIYUCTIEHUN NpU peuenul npaKmuyeckux 3aoad, 6 mom
yucie npUOIUINCEHHBIX BbIYUCTEHULL

—  cOCmasisimy U OYEeHUBAMb YUCLOBbIE BbIPANCEHUS NPU PeUleHUU NPAKMUYeCKUX 3a0ad U 3a0ay u3
Opy2ux yueOHbIX npeomMemos;

—  3anucvléamv U OKPYeNAMb YUCTIO8blE 3HAUEHUS PedbHbIX BeIUYUH C UCNOTb308AHUEM DA3HLIX
cucmem uzmMepeHus.

ToxnecTBeHHbIE TPe0OpPa30BaAHUA

- Onepupoeamb NOHAMUAMU CmMeneru C HaAamypajlbHbIM noxKasamejiem, cCcmeneiu ¢ UYeiavbim
ompuyamejlbHblM nokasamenem,

4 SHGCB " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUC U €TO CBOMCTBa
Ipu NpOBCACHUN paCC}’)K,HGHHfI, JA0Ka3aTCJIbCTB, PCHICHUU 3a1a4.
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BbLINOIHAMbL NPE0OPA30BAHUS  YENbIX BbIPAJICEHUN. Oelicm8us ¢ O0O0HOYIeHaAMU (ClLodiceHue,
gbluUMAaHue, YMHONCEHUE), OeliCBUsL C MHO2OUICHAMU (CNOJCEHUe, BblUUMAHUe, YMHONMCEHUE),
BbINOIHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08: 8biHeCeHUe 3a CKOOKY,
2PYINUPOBKA, UCNONb308AHUE YOPMYIL COKPAUWEHHO20 YMHONCEHUS,

8b10€IAMb KAOPAM CYMMblL U PA3HOCMU OOHOYLEHO8,

PACKAA0bI8AMb HA MHONMCUMENU KBAOPAMHBILL  MPEXUJIeH,

BbINOIHAMb NPEOOPA30BAHUA BbIPANCEHUL, COOEPAHCAWUX CMENeHU C YeablMU OMpuyamelbHbuLMU
NOKA3amensimu, nepexooums om 3anucu 8 uoe CmeneHu ¢ YeaviM OmpuyamenlbHulM HoKazamenem
K 3anucu 8 suoe opoou,

BbINOJIHAMb ~ NPeoOpa308anusi  OPOOHO-PAYUOHANILHLIX — GbIPAJCEHUN.  COKpawjeHue Oopooel,
npusedeHue ancebpauieckux opobell Kk 00wWemy 3HAMEHaAMento, CloNdceHue, YMHOMCeHUe, OelleHue
aneebpaudeckux Opobell, 6036edeHue aneedpauyeckol Opoou 6 HAMYPAIbHYIO U  Yeyio
OMpUYamenvbHy0 CmeneHs,

8bINOIHAMb NPEOOPAZ0BANUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPATMHbBLE KOPHU,

8bINOIHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPAHCAUUX MOOYIIb,

8bl0eIAMb KAOPAM CYMMbl UNU PAZHOCIU OBYYIIeHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbIE
KODHU.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

8bINOIHAMb NPE0OPA30BAHUSL U OCUCMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8U0e;
BbINOIHAMb NPe0OPA308AHUS AN2eOPAULECKUX BbIPANCEHUL NPU PeleHUuU 3a0ad Opyeux y4yeOHbix
npeomemos.

YpaBHeHHUsI U HEPABEHCTBA

Onepuposams NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUs, peuleHle HePa8eHCmad,
PABHOCUNbHBIE YPABHEHUs, 00acmb onpedeneHusl YpasHeHus: (HepaseHcmed, CUCmembl YPaeHeHUll
UU HEepaBeHCms),

pewams TuHeliHble YPAGHEeHUs U YPABHEHUS, C800UMbLE K TUHEUHbIM ¢ NOMOWbIO MONCOECNEEHHbIX
npeobpazoeanuil;

pewams Keaopamuvle YPABHEHUS. U YPABHEHUs, CB00UMble K K8AOPAMHLIM C NOMOWDBIO
MONCOeCMBEeHHbIX NPeodPa3068aHUlL,

pewams OpoOHO-TUHElIHbIe YPABHEHUSL,

pewiams npocmeriuiue uppayUoHatbHble ypastenus 6uoa | f (x)=a, Jf(x)=49(x);

n
pewams ypasHenus suoa X =a,
peuiams ypasHeHus. CNOCOOOM PA3NONCEHUS. HA MHONMCUMENU U 3AMeHbl NePEeMEeHHO,
UCNONIBb308AMb MEMOO UHMEPBAIO8 Ol peuleHUs YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peulams JuHelHble YPasHeHUs U HepaseHCmed ¢ napamempamu,
peuiams HeCl0JiCHble K8AOPaAMmHble YPAGHEHUsL C NAPAMEMPOM,
peulams HeCl0JiCHble CUCMeMbl TUHEUHbIX YPAGHEHUL C Napamempamu,
peuiams HeCl0J4CHble YPAGHEHUS 8 YelblX YUCTIAX.

B noeceonesnoii ycusnu u npu uzyueHuu opyux npeomemos:

cocmasname U peuams JUHeliHble U KEAOPAMmHble YPAGHEeHUs, YPAGHEHUs, K HUM CB00AuUecs,
cucmembl TUHENHbIX YPAGHEH UL, HEPABEHCE NPU peuleHUuU 3a0ad Opy2ux y4eOHvlx npeomMemos;
BLINONIHAMYD  OYEHKY Npaso0ono0odusi pe3yibmamos, NOAYYaAemMblX NpU peuleHuu JUHEUHbIX U
KBAOPAMHBIX YPAGHEHUU U CUCMEM JIUHEUHbIX VPAGHeHUll U HEPABEeHCME Npu peueHul 3a0ay
Opy2ux yueOHbIX npeomemos;

gblOUpamb coomeemcmeylowue ypagHeHus, HepageHcmea UlU Ux CUcmemvl Ol COCMAGIEHUs
mMamemamuyecko Mooenu 3a0aHHO PeaibHOU CUMyayu Uiy NPUKIAOHOU 3a0a4u,

ymMems UHMepnpemuposams NOAYYEHHbll NPU peueHul YpPaeHeHUs, Hepasencmea Ui CUcmembl
pe3yibmam 6 KoHmeKkcme 3a0aHHOU PeanbHOl CUMYayuy Ul RPUKIAOHOU 3a0adu.

DyHKUUH
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Onepuposams noHamMuaAMU.: QYHKYUOHATbHAS 3A6UCUMOCIb, DYHKYUSA, epaduK hyHKyul, cnocobbl
3a0anusi QOYyHKYuU, apeymenm u 3Hauenue GynKyuu, o061ACMb onpeoenenus U MHOICeCmeo
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCIb (PYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,
cmpoums  epagpuku  TUHENHOU, K8AOpamudHou @YyHKyut, o00pamHolu nponoPYUOHATLHOCIU,
@yHKyuu suoa: y=a+L, y=<X,y= 3/;, y:|x|;

X+b
Ha npumepe KaopamuiHou QyHKYuu, UCnoib3oeams npeodpazosanus epaguxa gyukyuu 'y = f(X)
ons nocmpoenus epagpuxos gynkyuii 'y = af (kx +b)+c;

COCMABIAMb YPAGHEeHUs. NPAMOU NO 3A0AHHLIM YCI0BUAM: NpOXoosauel udepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWel Yepe3 OaHHYI0 MOYKY U NAPANIENbHOU OAHHOU NPAMOLL,
uccneo0o8ams GyHKYUIo no ee epapuxy;

HAXo0ums MHONCECMB0 3HAYEHULl, HYIU, NPOMEN’CYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

onepuposama NOHAMUAMU: nocnedo8amenbHOCb, apugmemuueckast npoepeccus,
2eomMempuyeckas npoepeccusi;

pewams 3a0a4u Ha apUBMemu4ecKyio i 2eoMempuiecKyIo npocpeccuro.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

UTIOCIMPUPOBAMb ¢ NOMOWbIO  2papuKka  peanvHylo  3A8UCUMOCMb  UIU  Npoyecc No  Ux
XapakmepucmuKkam,
UCNONIb308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU peuleHuu 3a0ad u3 Opyeux
VUEOHBIX NPEOMEMO8.

TekcToBBIC 324U

Pewamv npocmeie u cnodxcuvie 3a0auu  pazHuLIX MUNOS, A MAKdCe 3A0a4U NOBLIULEHHOU
mpyoHocmu,

UCNOIb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILOACHBIX 3a0ay Osi NOCMPOeHUs!
NOUCKOBOLL CXeMbl U peulenls 3a0ay;

pasiuuams Mooeib MmeKCcma U Mooelb peuleHus 3a0adu, KOHCMPYuposams K OOHOU MoOenu
PeueHUs: HeCTIONCHOLL 3a0ayu paztble MoOeau MmeKCma 3a0ayul;

3HAMb U NPUMEHAMb 00a cnocoba noucka peuteHus 3a0ay (om mpebosaHus K YCI08UIO U OM
VCI08UsL K mpebosanuo),

MOOenUpoB8ams paccylcOenus npu NOUCKe Peulenust 3a0ay ¢ NOMOubIo 2pagh-cxemol,

8b10€1AMb IMANBL PEULEeHUSL 3A0aAYU U COOEPICAHUE KAHNCO020 dIMAnd;

yMems GulOUPAMb ONMUMAILHLIL MemoO peuwleHUus 3a0ayu U OCO3HA8AMb 6blO0p Memood,
Paccmampusams paziuyHble Memoobl, HAX0OUNb PA3Hble PeUleHUsl 3A0ayU, eCil 603MONCHO,
AHATUUPOBAMb 3aMPYOHEHUSI NPU PEUEHUU 3A0aY,

BbINOIHAMb PA3IUYHBLE NPEoOPA308AHUS NPEONONCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBbLE 3A0aAYU
U3 OAHHOMU, 8 MOM HUcCie 0OpamHbvle;

UHMEPNPEMUPOBAMb BLIYUCTUMENbHBLE PE3YIbIMAMbL 8 3a0aue, UCCIe008amb NOJYUEHHOE PEUeHUe
3a0ayu;

AHATU3UPOBAMb  BCEBOMONCHbIE CUMYAYUU  B3AUMHO20 PACNONONCEHUsL O8YX 00bEKmos u
UBMEHEHUe UX XaAPAKMEPUCTUK NPU COBMECIHOM O8UNCEHUU (CKOPOCMb, 8PEMsl, PACCMOsHUE) NPpU
peutenuy 3a0ay Ha OgudceHue 08yX 00beKmMo8 KAK 6 OOHOM, MAK U 8 NPOMUBONONONCHLIX
HanpasieHusIx;

UCCe006aMb  8CEBO3MOJICHbIE CUMYAYUU NPU  PEUeHuUu 3a0ay Ha O8UICEHUe No pekKe,
paccmampusams pasHvle CUCmeMbl OMCcuema,

peutamsb U 000CHOBbIBAMb C80€ peuleHue 3a0ay (8vloeNamb MAMeMamuyecKyl) OCHO8Y) Ha
HAX0JicOeHUe Yacmuy Yyucia u 4ucia no e2o Yacmu Ha 0CHO8e KOHKPEMHO20 CMblCa Opoou;
peutams pazHoobpasHvle 3a0ayu «HA YACU»,

0CO3HABAMb U 00BACHAMb UOSHMUYHOCMb 3A0a4 PA3HBIX MUNO08, CE8A3bIBAIOWUX MPU eTUYUHbL (HA
pabomy, Ha NOKYNKU, HA OBUICEHUe), BblOeNsamb MU GeIUYUHbL U OMHOUEHUS MeHCO)y HUMU,

NPpUMEHAMb UX npu peueruu 361()61’-!, KOHCmpyupoeanib cobcmeennvie 3a0ay YKA3AaHHbIX MUnoes,
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811a0emb OCHOBHBIMU MEMOOAMU PEULEHUsL 3A0aY HA CMECU, CNILABbL, KOHYESHMPAYuUlL,

pewams 3a0a4u Ha NPOYEHMbl, 8 MOM HUCTe, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3Y5
pasuvie cnocoowl;

pewams jocuueckue 3a0aiu pasHbIMu Cnocooamu, 6 mom uucie, ¢ 08yMs OIOKAMU U C Mpems.
O0KaMU OAHHBIX C NOMOWbIO MAOIUL,

pewams 3a0auu N0 KOMOUHAMOPUKe U Meopul 6epoOSIMHOCMEl HA OCHO8e UCHONb306AHUS
UBYUEHHBIX MeMO0O08 U 0OOCHOBBIEANb PEULCHUE;

Ppeuams HeClLONCHbIE 3A0a4U N0 MAMEMAMUYECKOU CMAMUCmuKe;

061a0emb  OCHOBHbIMU — MEMOOAMU  PEUEHUs.  CIONCEMHbIX — 3a0au:  apupmemuyeckull,
aneebpauqeckuil, nepebop 6apuaHmos, 2eoMempudecKull, 2papuueckuil, NPUMEHsIMb UX 6 HOBbLX
N0 CPABHEHUIO C U3YYUEHHBIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

gvl0eNsimb NpU peueHuu 3a0ay XapakmepucmuKku paccmMampueaemMou 6 3aoave cumyayuu,
OMIUYHbIe OM pealbHulX (me, Om KOMOpbIX abCcmpazupo8anucy), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ yyemom OMmux Xapakmepucmuk, 6 HACMHOCMU, Npu peuweHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umvléams niomHoCmb 8eujecmasd,

peuiams U KOHCMPYUpPo8ams 3a0ayu HA OCHOBE PACCMOMPEHUS PealbHbIX CUMYAYUll, 8 KOMOPbIX
He mpebyemcs MOYHbILL GbIYUCTIUMETbHBLU Pe3YIbmam;

peuiams 3a0a4u Ha O8UNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbl OMCYemd.

CraTuCTHKA U TeopHusi BepOSITHOCTEl

Onepuposams NOHAMUAMU. CMONOYAMblE U KPY208ble OUASpaMMbl, mMabauybl OAHHbLIX, CpeoHee
apugmemuueckoe, meouana, Haubolvbuiee U HauMeHbUlee 3HAYeHUsl 8blOOPKU, paA3MAX 8blOOPKU,
oucnepcus u cmanoapmuoe OmKIOHeHue, CIY4atHas USMeH4U80Cmy,

usenIeKamov UHGOpMayuro, NPeoCmasieHHy0 8 mabiuyax, Ha OUAzpammax, epapuxax;,

cocmasnsims mabauysl, CMpoUmMs OUAPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;

onepuposamv NOHAMUAMU. (DaKmopuan yucia, nepecmaHo8KU U COYemaHus, mpeyeonbHUK
Tackans;

NPUMEHAMb NPABUII0 NPOU3BEOEHUs. NPU PeuleHUU KOMOUHAMOPHBIX 3a0a4;

onepuposams NOHAMUAMU: CIYYAUHBIN ONbIM, CAVYAUHbIL 6b100p, UCHbIMAHUE, JIeMeHMAaApPHOe
cayuatinoe cobvimue (UCxo0), Kiaccuyeckoe onpeoeieHue 8eposIMHOCMU CIYYAUHO20 COObIMUSL,
onepayuuy Hao CIY4AUHLIMU COOLIMUAMU,

npeocmasiame UHGOPMAYUIO ¢ NOMOUWbBIO KpY208 Diiiepa,

peuiams 3a0a4u Ha 8bIYUCTIEHUE 8EPOAMHOCINU C NOOCYEMOM KOIUYECMBa 8APUAHMO8 C NOMOUbIO
KOMOUHAMOPUKU.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

u3enekamyv, UHMEPNpemuposams U npeobpasoevleams UHGOPMAYUio, NPeOCMAasieHHyIo 8
mabauyax, Ha OUaAzpamMmax, paguxax, ompaxcarouwiyro ceoUCmea U XapaKkmepucmuky peaibHblx
npoyecco8 u A61eHUlL;

onpedenams CMamucmuyeckue Xapakmepucmuku 6bl0opoK no mabauyam, Ouazpammam,
epagukram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM YelU peuleHus 3a0ayu;

OYEeHUBAMb 8EPOSMHOCTb PEAIbHbIX COOLIMULL U AGTIEHU.

I'eomeTpuuyeckue purypbl

Onepupogams NOHAMUAMU 2eOMeMPUYECKUX ueyp;

U361€Kkamyv, UHMEPNPEMUPO8AMyb U NPeodPA306bI6AMb UHPOPMAYUIO O 2e0MeMPULECKUX PUSypax,
NnpeoCcmasieHHy10 Ha Yepmertcax;

npuUMeHAmb 2eomempuieckue @Gakmel Ol peuwleHus 3a0ay, 6 MOM uucie, Npeononazarujux
HEeCKONbKO WA208 peteHus;
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—  opmyruposams 6 NPOCMeEUUUX CIYYAAX CEOUCMEA U NPUIHAKU (ueyp,

—  00Ka3bl8aMb 2e0MempuiecKue YmeeprcOeHus,

— e1ademsb cmanoapmuol  Kiaccuguxayueri niockux — gueyp (mpeyeonbHuko8  u
Yemulpexy201bHUKOB).

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenos:

—  UCNOIb308AMb CEOUCMBA 2e0MEeMPUYeCcKUx ueyp 01 peuleHus 3a0ay npaKkmuiecKko2o xapakmepa
U 3a0ay U3 CMENCHbIX OUCYUNTUH.
OTHoOlIEeHUA

— Onepuposamb NOHAMUAMU: DABEHCMEO QuUeyp, pagHvie Quaypuvl, pAGeHCME0 MpeyeOibHUKOS,
napanieibHoCms — NPAMbLX,  NEPHEHOUKVIAPHOCMb — NPAMBIX,  Veabl — MeHCO0y  NpAMbIMU,
NepneHoOuKyIap, HAKIOHHAA, NpoeKyus, noooodue ¢ueyp, nodobuvie ¢ueypsl, NOOOOHBIE
Mpey2oIbHUKU,

— npumeHnamv meopemy Daneca u meopemy o npONOPYUOHATLHBIX OMPE3KAX NPU peueHuu 3a0ad,

—  Xapakxmepuzo8ams 63aUMHOE PACNOI0NHCEHUE NPAMOU U OKPYHCHOCHU, 08YX OKPYHCHOCHIENU.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNONb308aMb OMHOWEHUS OIS peuleHusl 3a0a4, 03HUKAIOUWUX 8 PealbHOU HCUHU.

N3mepeHus u BbIYUCIEHUS

— Onepupogsamsv npeocmasieHusimMu o OauHe, Naowaou, odoveme Kaxk eenuuunamu. Ilpumenamo
meopemy Illugacopa, dopmynvt niowaou, obvema npu peweHuu MHO2OWAL08bIX 3A0ay, 8
KOMOpbIX He 6ce OaHnHble Npeocmasienvl sIBHO, a mpebdylom GulYUCIeHUl, onepuposams Oonee
WUPOKUM  KOIUYeCm8oM QOpMYN ONUHbL, NAOWAOU, 00bemMd, BbIYUCIAMb XAPAKMEPUCMUKU
KOoMOuHayuti gueyp (OKpys#cHocmell U MHO20Y2O0JIbHUKO8) BbIUUCTAMb PACCMOSHUSL  MeHCOY
Queypamu, npumeHams mpueoHoMempuyeckue Gopmynvl Ond GblYUCIeHUll 8 00Jlee CIONCHBIX
CIYYasx, nposooUmMs GblUUCIEHUsS. HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU;

—  NpPOBOOUMb NPOCMble BbIYUCTEHUS HA 00bEMHbBIX MeNax,

—  opmyruposams 3a0auu Ha 8bIYUCTEHUE ONIUH, NAOWAOEU U 00BEMOB U PeUambp UX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

—  NMpPOBOOUMb GbIYUCTICHUSL HA MECIHOCU,

—  npumMeHsmb OPMYAbL NPU BBIMUCTCHUAX 6 CMEICHBIX YUeOHbIX npeomemax, 6 OKpyicarouell
oelicmeumenbHOCHu.

I'eomeTpuyeckmre MOCTPOEHUS

- H306panCClWZb ceomempuiecKkue qbueypbl no mexKcmoeomy u CUMB0OJTIbHOMY ONUCAHUIO,

—  ¢60000HO onepuposeambs 4ePmedstCHbIMU UHCMPYMEHMAMU 6 HECIIOMNHCHBIX CIIYUasX,

— GBbINOJHANbL NOCMPOCHUAL mpeycOIbHUKOB, NPUMEHANTb omoenvHble Memoobl nocmpoeHuﬁ
YUPKYIeM U JUHetKOU U NPo8ooUmMs Npocmetiuue uccie008aHusl YUCia peuenuil;

- M306panCCll’l’Zb munoevle njiocKue gbueypbl u obvemHvle menra nomousro npocmeﬁmux
KOMNbIOMEPHBIX UHCMPYMEHRMOE.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

— 6blNOJIHAMb npocmeﬁmue nocmpoO€erRusa Ha MeCmMHOCNU, Heobxooumbvle 6p€a]le0L7 HCU3HU,

— OYeHUueanb pasmepvl pedlbHblx 00vexkmos OKpyoicarouieco mupa.

IIpeoOpa3oBanus

— Onepuposamb nousmuem O8udNCeHUs U npeobpazoeanusi nooodus, 61a0emsv npuemMamu
nocmpoenus ueyp ¢ UCHONBL30BAHUEM OBUNCEHULl U NPeodpaz08anuti no0oOUs, NPUMEHMb
NOJIYYeHHble 3HAHUA U ONbIM NOCMPOEHUN 8 CMENCHbIX NPeOMemax U 6 pPedlbHblX CUMYAYUsx
OKpYJHcalouje2o mupa;

— cmpoums Queypy, noo0oOHYI0 OAHHOL, NOJIL308AMBC CEOLUCMEAMU NOO0OUS 01 0OO0CHOBAHUS
ceoticms gueyp;

—  NPUMEHAMb C8OUCMBA O8UNCEHULL OJIs1 NPOBEOeHUs NPOCMEeUUUX 000CHOBAHUL CBOLICME ucyp.

B noeceonesnoii ycusnu u npu uzyueHuu opyux npeomemos:
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—  NPUMEHAMb CEOUCMBA OBUNCEHULL U NPUMEHIMb N000OUE 01l NOCIMPOEHUL U 8bIYUCICHUII.
BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

— Onepupogsamv NOHAMUAMU 6EKMOP, CYMMA, PA3ZHOCMb BEKMOPO8, NPOU3BeOeHuUe GeKmopd Hda
YUCTIO, Y20l MeXHCOY BEKMOPAMU, CKANAPHOE NPOU3Be0eHUe BEKMOPO8, KOOPOUHAMbL HA NIOCKOCMU,
KOOpOUHAMbl 6eKMOPA,

—  BBINONIHAMbL OCUCMBUsL HAO BeKMOpamu (Clodcenue, blYUmaHue, YMHONCEHUe HA HUCIO),
8LIYUCTAMY  CKATISIPHOE Npou3eedeHue, onpeoeisims 6 MNPOCMEeUUx Cayuasax yeol MeHcoy
BEKMOPAMU, BbINOIHAMb PA3NONACEHUE 6EKMOopa HA COCMABAAIWUe, NPUMEHAMb NOJYYEHHbIe
3HAHUSL 6 @u3uUKe, NOAb308AMbCA (DOPMYIOU BLIYUCTIEHUS PACCHMOSHUA MeHCOY MOUKAMU HNO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (ucyp ONsl peuleHus 3a0ad;

—  NPUMEHAMb 8eKMOPblL U KOOPOUHAMbL OISl peuleHUs. 2e0Mempuieckux 3a0ay Ha 8blYucieHue ONuH,
yenos.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNOb308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm Olsl peuleHus 3a0ad no ¢usuxe, ceozpaguu u
OpyeUuM y4yeOHbIM npeoMema.

HcTopusi MaTeMaTHKH

—  Xapaxmepuzosamv 6K1A0 BbLIOAIOWUXCA MAMEMAMUKO8 6 paszsumue MAamemMamuku U UHbIX
HayyHuIX obacmet,

—  NOHUMAamv poabL mamemamuxu 8 paseumuu Poccuu.

MeTtoabl MaTeMaTHKH

- HCI’ZOJZb3y}l U3y4€eHHblE MemOObl, npoeodumb 007<a3ameﬂbcmeo, 6blNOJIHAMb ONPOBeEPIHCEHUE,

- 6bl6updl’l’lb U3y4€eHHble Memoobl U UX KOM6MHGL;MM ons peutenust mamemamuiecKux 3a0aq;

—  UCNONb306AMb Mamemamuyeckue 3HaAHUS OAs ONUCAHUS 3aKOHOM€pHOCmeL7 6 OprJfCLUOLI/;eIZ
oeticmeumenbHOCmu U npousee()eﬂu}zx uckyccemea,

—  NpUMeHAmb npocmeﬁmue npozpammHasle cpe()cmea U IJIEKMPOHHO-KOMMYHUKAYUOHHbLE CUCIEMDbL
npu peuteHuu mamemamudecKux 3a0ad.

1.3.5 Boinycknuk nonyuum 603M04#CHOCHb HAyyumuvca 6 7 - 9 Knaccax 01 ycneuinozo
nPOO00IIHCEHUA 00PA308AHUA HA Y21YDJIEHHOM YPOBHE

DJieMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€CKOM JTIOTUKH

- CBO6OI[HO Ol'IepI/IpOBa.TI:»5 MNOHATHUAMH: MHOXCCTBO, XadpPaKTCPUCTHUKH MHOKCCTBA, OJJICMCHT

MHOJKECTBA, IMyCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO, MOJMHOMXECTBO, MPUHAIUICHKHOCTD,
BKIIIFOYCHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3a/JAHHE MHOXECTBA;

— 3aj1aBaTh MHOXXECTBA Pa3HbIMH CIIOCOOAMH;

— TIPOBEPSATH BBHINIOJHCHUE XapaKTEPUCTUIECKOTO CBOMCTBA MHOXKECTBA;

— CBOOOJHO OIEPHUPOBATH MOHATHSIMHU: BBICKA3bIBAHHE, UCTUHHOCTh U JIOKHOCTH BBICKA3bIBAHHMS,
CIIO)KHBIC ¥ TIPOCTHIC BBICKA3bIBAHHS, OTPUIIAHWE BBICKA3BIBAHWN; HMCTUHHOCTh M JIO)KHOCTb
YTBEPXKJCHUS M €ro OTPHUIIAHHWS, OINEpallid HaJ BBICKa3bIBAHUSMU: U, WIH, HE; YCIOBHBIE
BBICKa3bIBaHUS (MMIUIAKAIINH ),

— CTPOHWTH BBICKA3bIBAHHS C MCIIOJIb30BAaHHEM 3aKOHOB aJIre¢Opbl BhICKA3bIBAHUH.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

— CTPOUTH paCCYKACHUS HA OCHOBC NCIIOJIb30BAHUW A IIPABUJI JIOTUKH,
— HCIOJIb30BaTb MHOXKECTB4, OIICpallui C MHOXCCTBAMHU, HX Fpa(I)I/I‘{CCKOC MMPEACTAaBJIICHUEC IJId
ONMHCaHUs PCAJIbHBIX MMPOUCCCOB U HBHGHHﬁ, IIpH pCUICHUH 3a1aY APYrux y‘Ie6HBIX npeaMcETOB.

5 SHGCB " AaJie€ — 3HATb ONPCACIICHUC TOHATHA, 3HATh U YMCTh JOKA3bIBATb CBOMCTBA (HpI/ISHaKI/I, €CJIN OHU eCTL) IIOHATHA,
XapaKTEPU30BaTh CBA3U C APYIMMU HNOHATUAMU, MPCACTABIIAAL OAHO MOHATHEC KaK YaCTh HEJIOCTHOI'O KOMILICKCA,
HCIOJIB30BATh IIOHSATHE 1 €0 CBOMCTBA IIpyu IpOBCACHUN paCCYX(HeHHﬁ, JA0Ka3aTeJIbCTB, PCIICHUN 3a/1a4.
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Yuciaa

CB0OOOTHO OTIEPUPOBATH MOHATUSMU: HATYPATBLHOE YUCIIO, MHOYKECTBO HATYpPAIbHBIX YUCEII, [[EI0e
YHCII0, MHOXECTBO IIEIBIX YHCEI, OOBIKHOBEHHAsI IPoOb, AecaTUYHAS JPOoOb, CMEIIaHHOE YHUCIIO,
palMOHAIBHOE YHCIO, MHOXKECTBO PAlMOHAIBHBIX YHCEN, HUPPALUOHAIBHOE YHCIO, KOPEHb
CTENEHU N, JCUCTBUTEIBHOE YHUCIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEN, T€OMETpUYecKas
HMHTEpIpETAIUs HaTypaJIbHBIX, IEbIX, PAIIHOHATBHBIX, JEHCTBUTEIBHBIX YHCEIL,

MMOHUMATh U OOBSCHATH PA3HUIY MEXIY MO3UIMOHHOW W HEMO3UIIMOHHOW CHUCTEMaMU 3aliCH
qHUCeT;

MEPEBOIUTH YKCIIA U3 OJTHOM CUCTEMBI 3alUCH (CUCTEMbI CUYUCIICHHS) B IPYT'YIO;

JOKa3bIBaTh M MCIOJIb30BaTh NpU3HAKU nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbr u
MIPOU3BEICHUSI YUCEIT TIPH BBHITOJTHEHUH BBIUUCICHUN U PEIICHUH 3a/a4;

BBITIOJTHATH OKPYTJIEHUE PAIlMOHATBHBIX U UPPAIMOHATBHBIX YHCEII C 3aIaHHON TOUHOCTHIO;
CpPaBHUBATH JICUCTBUTEIIbHBIC YHCJIA PA3HBIMU CIIOCO0AMU;

YIOPSIIOYMBATh YHUCIA, 3allUCaHHbIE B BHUJE OOBIKHOBEHHOM M JECATUYHOM napoOu, dYucia,
3aMMcaHHbIe ¢ UCTIOJb30BaHUEM apu(PMETHUECKOTO KBAJIPaTHOTO KOPHS, KOPHEH CTereHu OOJbIe
2;

Haxoautb HOJl u HOK uwrcen pazHbiMu crioco0aMu U UCTIONB30BaTh UX MPU PEIICHUH 3a/1a4;
BBITIOJTHATH BBIUYMCIICHUSI U TTPeoOpa30BaHUs BRIPAKECHHM, COIEPKANTUX JCHCTBUTEIbHBIE YUCIA, B
TOM YHCJIE€ KOPHU HaTypaJdbHBIX CTEMECHEH.

B noeceonesnoit scuznu u npu uzyuenuu Opyux npeomemos:

BBINIOJIHATE M OOBSICHATH pE3yJAbTaThl CPABHEHHS PE3YJIbTaTOB BBIYUCICHUH MPH pEHICHUH
IMPAKTUYCCKUX 3aaad4, B TOM YHUCIIC HpI/I6J'II/I)KeHHI)IX BBIHHCHQHHﬁ, HCIIOJIB3Ys Pa3HbBIC CIIOCOOBI
CpaBHECHUM;

3aMMCchIBaTh, CPAaBHUBATH, OKPYIJIATH YHCIOBBIE JAHHBIC PEAIbHBIX BEIMYMH C HUCIOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBIIAITh W OILIGHUBATh pA3HBIMU CIOCOOAMU YHCIIOBBIE BBIPAKEHUS TMPU  PELICHUH
MPaKTUYECKUX 3a7a4 U 3a7a4 U3 IPYrux y4eOHbIX MIPEIMETOB.

ToxnecTBeHHbIE MPe0OPA30BAHUA

CB00OIHO OTIEPHPOBATH MOHATHIMH CTEIICHH C IIEJIBIM U POOHBIM [MOKa3aTeleM;

BBIMOJTHSATH JI0KA3aTEIbCTBO CBOMCTB CTEIEHH C ICTBIMH U IPOOHBIMH MOKA3ATEIIIMH;
ONEPUPOBATh TMOHATHSIMU «OJHOWICH», «MHOTOWICH», «MHOTOWICH C OJHOH MEPEeMEHHONY,
«MHOTOYICH C HECKOJIbKUMH MTEPEMEHHBIMIY, KOA(PPUIIUCHTBI MHOTOYJICHA, «CTAaHIAPTHAS 3aITUCh
MHOTOYJICHA», CTEMEeHb OJHOYICHA U MHOTOYJICHA,;

CBOOOJIHO BJIaJE€Th MPUEMaMH IPe0OPa30BaHKSI LIEIBIX U IPOOHO-PAIMOHALHBIX BBIPAXKCHUIA,
BBIMOJIHSATh PA3JIOKEHUE MHOTOYICHOB HA MHOKUTEIH Pa3HbIMU CIHOCO0aMH, ¢ UCIOJIb30BAHHEM
KOMOUWHAIIMI Pa3IMYHbIX TIPUEMOB;

UCIIOJIb30BaTh TeopeMy Buera m Teopemy, oOpaTHyro Teopeme Bwuera, s mowcka KOpHEH
KBaJ[PaTHOTO TpEeXWieHa W Ul PEIICHHs 3a1ad, B TOM YHCIIE 3aJad ¢ MapaMeTpaMHu Ha OCHOBE
KBaJ[PaTHOTO TPEXUICHA;

BBITIOJTHATS JICJICHUE MHOTOYJICHa HA MHOTOUWIEH C OCTATKOM;

JI0Ka3bIBaTh CBOMCTBA KBaJIPAaTHBIX KOPHEH M KOPHEH cTeneHH N;

BBITIOJTHATH TIPe00pa30BaHMsI BEIPAKCHUH, COJIEpKAIIUX KBaJpaTHbIC KOPHH, KOPHHU CTEIIEHH N;
CBOOOJTHO OTIEPUPOBATH TOHATHIMH «TOXJIECCTBO», «TOXKJECTBO HA MHOXKECTBE», «TOXKJIECTBCHHOEC
npeoOpa3oBaHUEey;

BBIIIOJIHATE Pa3JIMYHBIC HpCO6pa30BaHI/I$I BBIpa)KeHPIfI, COACPIKAIINX MOJYJIN. (\/ 6k )2 = (N)k

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

BBIMIOJIHATE ~ MpeoOpa3oBaHust W JAEHCTBUA C OYKBEHHBIMHM  BBIPOXCHHMSIMHU, YHUCIIOBBIE
KO3 PUIIMEHTH KOTOPBIX 3aIMCAaHbl B CTAHJAPTHOM BHJIE;
BBITOJIHAT NPe00pa30BaHUsl PAllMOHAIBHBIX BBIPRXKEHUH MPU pPEIISHUH 3aad JPYTrux y4eOHBIX
IIPEIMETOB;
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—  BBINOJIHATH IPOBEPKY MPaBION0I00us (HU3NYECKUX U XUMUYECKUX (POPMYII Ha OCHOBE CPaBHEHUS
pa3sMEpHOCTEN U BaJIEHTHOCTEH.
YpaBHeHusI H HEPABEHCTBA

— CB0060HO OMEpUPOBATH MOHATHUSAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YpPAaBHEHHS W
HEpPABEHCTBAa, YpPAaBHEHHE, SBIAIOLIEECS CIEACTBUEM JIpYroro YpaBHEHMs, YpaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHIIBHBIE MPEOOPA30BaHUS YPAaBHEHHIA;

— pelaTth pa3Hble BUAbl yPaBHEHUI U HEPABEHCTB M UX CUCTEM, B TOM YMCJIE HEKOTOPbIE YpaBHEHUS
3 u 4 creneneil, IPOOHO-pALIMOHAIBHBIE U HPPALMOHAIIBHBIE;

— 3HaTh TeopeMy Buera [y ypaBHEHHI CTEIIEHU BBILLIE BTOPOK;

— TIOHUMAaTh CMBICII TEOPEM O PAaBHOCHJIBHBIX M HEPAaBHOCWJIBHBIX NMPEOOpPA30BAHUAX YPaBHEHUH U
YMETb UX JI0Ka3bIBaTh;

— BIAJETh pa3HbIMM METOJIAaMU DPEILIEHHUS YpaBHEHWMH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATH
METO/1 pelleHusl 1 000CHOBBIBATh CBOM BBIOOP;

— HCIOJIb30BAaTh METOJ MHTEPBAJIOB JJIsl PEIICHUs HEPABEHCTB, B TOM YHCIIE IPpOOHO-palMOHAIBHBIX
1 BKJIIOYAIOIINX B c€0sl UppALlMOHAJIbHBIE BHIPAYKEHUS;

— pemarh anreOpandyeckue YpaBHEHHs] M HEpPaBEHCTBA M MX CHCTEMbl C IapaMeTpaMu
anredpanvyeckuM U rpaguueckuM MeToamMu;

— BIAJETh pa3HbIMHU METOJIaMU JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHHS B IEJIbIX YHCIIAX;

— u300paxkaTb MHOJKECTBA Ha IUIOCKOCTH, 3aJaBaeMble YPaBHEHMUSIMH, HEPAaBEHCTBaMU M UX
CUCTEMaMH.

B noeceonesnoit scuznu u npu uzyuenuu Opy2ux npeomemos:

— COCTaBJIATb W peIllaTh YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMbl MpPHU pEHICHUH 3a/Jad JAPYrux
Y4E€OHBIX MPEIMETOB;

— BBINOJIHATh OLEHKY MPaBIONOA00US pe3y/lbTaToOB, IMOJYYAaEMBIX IPH PEIIEHUU Pa3TUYHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM TP PELICHUU 3a/1a4 IPYTUX y4EOHBIX MIPEIMETOB;

— COCTaBJIATh U peIllaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMU IMpH pPEHIeHHH 33aJad APYrux
Y4E€OHBIX MPEIMETOB;

— COCTaBJIATH ypaBHEHUE, HEPABEHCTBO WJIM MX CHUCTEMY, OIMKCHIBAIOIINE PEAbHYIO CUTYAIHIO WU
MPUKIAIHYIO 33/1a4y, HHTEPIPETUPOBATH MOTYYECHHBIE PE3YJIbTATHI.

D yHKUUHA

— CB00OOJIHO OmEepUpOBaTh MOHATHAMH: 3aBUCUMOCTD, (DYHKIIMOHAIbHASI 3aBUCUMOCTD, 3aBUCUMAs U
He3aBHCHMasl TepeMeHHble, (YHKIHUSA, CIMOCOObl 3aJaHusd (QYHKUHUH, apryMEHT M 3Ha4YeHHE
¢dbyHKIMH, 00JaCcTh ONpPEAETICHUS U MHOKECTBO 3HaUCHUSI PYHKUUU, HYIU (YHKIIHH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKUMH, HauOoJblllee U HaUMEHbIIee 3HAYCHHS,
YETHOCTH/HEUYETHOCTh (DYHKIUU, MEPUOTUYHOCTh (PyHKUIMH, Tpaduk (QyHKIUU, BepTUKAIbHAL,
TOPU30HTANIbHAS, HAKIIOHHAS aCUMIITOTHI; TpaK 3aBUCUMOCTH, HE ABJIAIOLIEHCS QYHKIIHUEH,

— cTpouTh rpaduku (QyHKIUN: JTUHEHHOW, KBaApaTUYHOH, IPOOHO-TMHEHHOHN, CTENEHHOW MpHu
pa3HbIX 3HAYCHUSX MTOKa3aTels CTereHu, Y = |X| ;

— MCIOJIB30BaTh MNpeoOpa3oBanus rpapuka QyHKuMH y = f (X) IS MOCTpOoeHUs rpaduKoB
ynximit y = af (kx+b)+c;

— aHaNIM3UpPOBATh CBOMCTBA (DYHKIMI U BUJ Ipadrka B 3aBUCIMOCTH OT ITapaMeTpPOB;

— CBOOOJHO OMNEpPHUPOBATH MOHATHSAMHU: HOCIEJOBATEIBHOCTh, OTPAHUYEHHAs MOCIIEA0BATENBHOCTD,
MOHOTOHHO BO3pacTarolliasi WM YObIBaloOIas MOCIEA0BaTEIbHOCTD, MPEJIEeNT MOCIIeA0BaTEILHOCTH,
apupmeTHyecKass TpOTpeccusi, TI'eOMETpUYEcKass MpPOrpeccus, XapaKTepUCTUUYECKOE CBONCTBO
apu(pMETHYECKON U TeOMETPUUECKOM MpOoTrpeccuy;

— HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW MHAYKIMU JUIs BBIBOJA (GOPMYJI, JOKa3aTeIbCTBA PABEHCTB
Y HepaBEHCTB, PEIICHUs 33/1a4 Ha JAEIMMOCTb;

— HCCcIeoBaTh MOCIeI0BaTeIbHOCTH, 3aJaHHbIe PEKYPPEHTHO;

— pemath KOMOMHUPOBAHHBIE 33J]a4l Ha apU(PMETHUECKYIO M T€OMETPUYECKYIO IIPOTPECCUH.
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B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomenos:

KOHCTPYHPOBATh M MCCIE0OBaTh (PYHKIIMU, COOTBETCTBYIOIIUE PEATBHBIM MPOLIECCAM U SBIICHHSM,
MHTEPIPETHUPOBATh IOJYYCHHBIE DPE3YJIbTaThl B COOTBETCTBUU CO CIEHU(PHKON HCCIETyeMOTO
IIpoLecca WU sSBJICHUS;

MCIOJb30BaTh T'PapUKH 3aBUCUMOCTEH JIIsl HCCIIEA0BAHMS PEATbHBIX MTPOIIECCOB U SBICHUN;
KOHCTPYMpPOBaTh U HCCIEN0BAaTh (YHKUMM IPU PEIICHHUU 3a1ad JPYrUX Y4eOHBIX MIPEIMETOB,
UHTEPIPETUPOBATh IIOJYYEHHBIE pE3yJabTaTbl B COOTBETCTBUM €O cHeUU(pUKON yueOHOro
peamera.

CrarucTuka u TEOpUA BCPOHTHOCTeﬁ

CB00OOHO OTEpPHPOBATH MOHITHUAMHU: CTOJOYATHIE M KPYrOBBIC TUArPAMMBI, TaOJNWIBI JAHHBIX,
cpenHee apu@meTnueckoe, MeAuaHa, HauOoJblllee M HAaUMEHbIIEe 3HAYEHMsI BBIOOPKH, pa3max
BBIOOPKH, IUCIIEPCHSI U CTaHIAPTHOE OTKIIOHEHHE, CllydaiiHasi U3MEHYUBOCTb;

BbIOMpaTh Haubosee yao0HbIN criocol MpencTaBiIeHus HHPOpMAIIUH, aIeKBATHBIN ee CBOMCTBaM U
LEJISIM aHaJIn3a;

BBIYMCIISATh YUCITIOBBIE XapAKTEPUCTUKN BHIOOPKU;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: (PaKTOpUAJ YKCa, IEPECTAHOBKH, COUETAaHUS U pa3MEIIeHHUs,
TpeyroJyibHuK [lackains;

CBOOOJHO OINEPUPOBATh TMOHATHUAMU: CIy4alHBI ONBIT, CIy4allHbI BBIOOp, HCIBITAHUE,
JJIEeMEHTapHOE clydyailHoe CcoObITHE (MCXOJ), KIIACCHYECKOe OIPEACICHUEe BEPOSTHOCTH
CIIydallHOTO COOBITHS, OlEepalMu HaJ CIy4alHBIMH COOBITHSIMH, OCHOBHBbIE KOMOWHATOpHbBIE
bopmyIbl;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: CIy4alHBIA OMBIT, CIy4alHbI BBIOOp, HCHBITAHUE,
JJIEeMEHTapHOE clydyaiiHOe CcoObITHE (MCXOJ), KIIACCHMUYECKOE OINPEACIICHHEe BEPOSTHOCTH
CllydyallHOro coOBITHS, ONEpalUu HaJ CIy4ailHBIMH COOBITMSIMM, OCHOBHBIE KOMOMHATOpPHBIE
hopmyIbI;

3HATh IPUMEPHI CIIyYailHbIX BETMYUH, U BBIYUCIIATh UX CTATUCTUYECKUE XapaKTEPUCTUKY;
HCIIOJIh30BaTh (POPMYIIEI KOMOMHATOPUKH TIPH PEIICHUU KOMOMHATOPHBIX 3a/1a4;

pelaTh 3a/1a4y Ha BHIYMCIIEHUE BEPOSITHOCTU B TOM YHUCIIE C UCIOJIb30BaHUEM (POPMYIIL.

B noeceonesnoit yscuznu u npu uzyuenuu opy2ux npeomemos:

MPEACTABIATE MHPOPMALUIO O PEATbHBIX IPOIECCaX M SABJIEHUAX CIIOCOOOM, aJeKBaTHBIM €€
CBOMCTBAM M 1I€JIM HCCICI0BAHNS;

aHAIM3UPOBAaTh W CPABHUBATH CTATHUCTUYECKHE XapaKTEPUCTHKUA BBIOOPOK, TIOJYYEHHBIX B
MpoIecce PelIeHUus MPUKIAIHON 3a/Jaud, W3Y4YCHUs PEabHOTO SIBJICHUS, PEIICHUS 3a/aud W3
JIPYrux y4eOHbIX TPEIMETOB,;

OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SBICHUH B PA3TUYHBIX CUTYAIUAX.

TexcToBBIC 3a729UH

Pemrate mpocThie W CIIOKHBIC 3a/laud, a TaK)Ke 3a]laud MOBBIIICHHOW TPYJAHOCTH M BBIIACIATH MX
MaTeMaTUYECKYIO OCHOBY;

pacrno3HaBaTh pa3HbIe BU/bI U TUIIBI 33/1aY;

WCIOJIb30BAaTh pa3Hble KpaTKHe 3amucd Kak MOJENH TEeKCTOB CIOXKHBIX 3aJad | 3a7ad
MOBBIIIEHHOW CJIOKHOCTU JJIsl TOCTPOEHHUS TMOWCKOBOM CXeMbl M pEIIeHHs 3ajad, BbIOUPATh
OTNTUMAJBHYIO JUI pacCMaTPUBAEMOil B 3a/1a4e CUTYallMd MOJEINb TEKCTa 3a1a4u;

pasnuyath MOJAENh TEKCTa M MOJIENb PEHICHHs 33/1a4i, KOHCTPYUPOBATh K OJTHOM MOJIENN pelIeHus
CIIOHBIX 33/1a4 pa3HbIE MOJIENIN TEKCTa 3aauu;

3HATh U MPUMEHSTh TPH CIIOCO0a MOMCKa penieHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO M OT YCIIOBUS
K TpeOOBaHNI0, KOMOMHUPOBAHHBIH ),

MOJENUPOBATH PACCYKACHUS MPU IOUCKE PEIISHHUS 3a/1a4 C MTOMOIIBI0 Tpad-CXEeMBbI;

BBIICTISIT ATAIBI PEIICHHUS 3a/1a4H U COJIepPIKaHNe KaX 0o ITara;

yMeTb BBIOMpaTh ONTUMATBHBIA METOJ pEIIeHUs 3aJauyd U OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIe METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 33aa4d, €CIIM BO3MOXKHO;
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aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEIICHUN 3a/a4;
BBITOJIHATH Pa3IUYHbIe TPeoOpa3oBaHus MPEATI0KEHHOW 3aJaui, KOHCTPYHPOBATh HOBBIE 3a/1a4u
W3 IaHHOM, B TOM 4HcIie OOpaTHBIC;

MHTEPIPETUPOBATh BBIYMCINTENbHBIE PE3YJAbTaThl B 3aJaue, MCCIEA0BATh MOJIYYEHHOE PELICHHE
3a]1a4y;

U3MEHSATh YyCIOBHE 3a/1au (KOJMYECTBEHHbIE WJIM KaueCTBEHHBIE JaHHBIE), MCCIIEAO0BATh
U3MEHEHHOE NpeoOpa3oBaHHOE;

aHAJIN3UPOBATh BCEBO3MOKHBIE CUTYAllMH B3aUMHOTO PACIOJIOKEHUS ABYX 0OBEKTOB U U3MEHEHHE
UX XapaKTEpUCTUK MPU COBMECTHOM JIBUJKEHUHU (CKOPOCTb, BPEMsI, PACCTOSIHUE) IpPHU PEIICHUU
3a/la4 Ha JBU)KEHHE JBYX OOBEKTOB KaK B OJIHOM, TaK U B NPOTUBOIOJIOKHBIX HalpaBlICHUSX,
KOHCTPYMPOBAaTh HOBbIE CUTYyallUM HA OCHOBE M3MEHEHUS YCIOBUI 3a/1a4M PU ABHKEHUU IO PEKE;
HCCIIEI0OBaTh BCEBO3MOXHBIE CHUTyallUM IIpH pEIIEHUWH 3aJad Ha JBWKEHHE 110 peKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pemarh pa3HooOpa3HbIe 3a7aUu «HA YacTH»;

pemiatb ¥ OOOCHOBBIBaTH CBOE€ peEIICHHE 3a7ady (BbLAEIAThH MAaTeMaTHYECKyl0 OCHOBY) Ha
HaX0X/IEHHE YacTH YKCJIa ¥ YUCIIa [0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;
OOBSACHATh UACHTUYHOCTh 337a4 PAa3HBIX THUIIOB, CBS3BIBAIOIIMX TPU BEIWYMHBI (Ha paboTy, Ha
MTOKYIIKH, Ha JBMKEHUE), BBIJCISATH STH BEIMYMHBI M OTHOIICHUS MEXYy HUIMH, IPUMEHSTh UX TIPA
pElIeHNH 3a]a4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

BJIaJIETh OCHOBHBIMU METOJAaMHU PEUICHMsI 3a]]a4 Ha CMECH, CIIaBbl, KOHIIEHTPAIH, UCIIOIb30BaTh
UX B HOBBIX CUTYal[UsIX [10 OTHOILIEHHUIO K U3YYEHHBIM B IIpoIiecce 00ydeHus;

pelarh 3aJa4yd Ha MPOIEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLEHThl ¢ 000CHOBAHHEM, HCIOJB3Ys
pasHbIe CIIOCOOBI;

pemarp JIOTHYeCcKHe 3aJayd pa3HbIMU CIIOocO0aMH, B TOM YHCIe, ¢ AByMs OJOKaMu U C Tpems
OJI0KaMHU TaHHBIX C IIOMOIIBIO TAOJIHII;

pemarh 3amaud MO0 KOMOMHATOPUKE M TEOPUM BEpPOSITHOCTEH HAa OCHOBE MCIOIb30BaHUS
M3Y4YE€HHBIX METO/I0B M1 000CHOBBIBATH PEIICHUE;

pelIaTh HEeCIOXKHbIE 337a4l TI0 MaTEMaTHUYECKON CTaTUCTHKE;

OBJIaJIETh OCHOBHBIMHU METOJIaMH PEILEHUs CIOKETHBIX 3aJau: apuMeTndeckuil, anredpandeckuii,
nepedop BapHaHTOB, F€OMETPUYECKUM, TpaduUecKuil, MIPUMEHITh UX B HOBBIX [0 CPaBHEHHIO C
W3YYEHHBIMU CUTYaIHsIX.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

KOHCTPYUPOBATH HOBBLIC JJIA ,Z[aHHOﬁ 3aa4d  3aJa4HBIC CHUTyallMH C Y4YE€TOM pCajlbHBIX
XapaKTCPUCTUK, B YaCTHOCTHU, IPHU PCHICHHUH 3ada4 HAa KOHLOCHTpalKWH, YYUTBIBATH IIJIOTHOCTH
BCIICCTBA, PCIIATh U KOHCTPYUPOBATH 3aJa4d HAa OCHOBC PACCMOTPCHHA PCAIbHBIX CHTyaHHﬁ, B
KOTOPBIX HE Tpe6yeTc;I TOYHBIN BBIYMCIUTEIBHBIN PpEe3yJIbTaT,

peuIaTh 3ala4d Ha ABMIKCHUC I10 PCKE, paCCMaTprBas pa3HbIC CUCTCMbI OTCUCTA,

KOHCTPYUPOBATD 3aa4YHBIC CUTYyaAllUH, HpI/I6.]'II/I)KeHHI>I€ K peaHbHOﬁ JEHUCTBUTEIIHLHOCTH.

I'eomerpuuyeckune Gpurypsl

CB060HO omepupoBaThb I€OMETPUYECKMMHU MOHATHAMM IpPHU PELICHUM 3aJady M IMPOBEACHUU
MaTEMaTHYECKHUX PacCyXICHU;

CaMOCTOSTENIBHO (POPMYIUPOBATh ONPEIETICHUS F€OMETPUYECKUX (UTYpP, BBIABUIATh TUIIOTE3bI O
HOBBIX CBOWCTBaX W NMpH3HAKaX reoOMEeTpUUYECKHX (Uryp U 0OOCHOBBIBaTh WJIM ONPOBEPraTh UX,
0000111aTh WJIM KOHKPETU3UPOBAThH PE3YJIbTAThl HA HOBBIE KJIAcChl (PUTYp, MPOBOIUTH B HECIOKHBIX
cllyyasix Kiaccu(uKauo GUryp 1mno pa3inyHblM OCHOBAHUSM;

UCCIIeIOBaTh 4YEPTEXH, BKIOYas KOMOMHaNuMu GUryp, H3BJIeKaTb, WHTEPHIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMAIIHIO, IPECTABICHHYIO Ha YepTexkax;

pemarp 3aJayd Ie€OMETPUUYECKOTO COJEp)KaHMs, B TOM UHUCIE B CHUTyalUsX, KOrja aJrOpUTM
pelieHusl He CcJlenyeT SIBHO U3 YCIOBHS, BBIMOJHATE HEOOXOIMMBIE Ui PpEHICHUs 337a4d
JIOTIOJTHUTEJbHBIE MTOCTPOEHUS], UCCIIEA0BaTh BO3MOXKHOCTh NMPUMEHEHUS TeopeM U (opMyln s
pelIeHns 3a1ay;

(dbopMynHpOBAaTh U I0Ka3bIBATh TEOMETPUUECKUE YTBEPIKICHHS.
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B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

— COCTaBJIATH C HCIIOJIb30BAHHEM CBOWCTB I€OMETPHUYECKUX (UTYp MATEeMaTUYCCKHUE MOMJETH JUIs
pelIeHHs 3a/ad MPAKTUYECKOTO XapakTepa W 3alad M3 CMEXKHBIX TUCIHUIUIMH, HCCIEI0BaTh
MOJIy4E€HHBIC MOJCTU U HHTEPIPETUPOBATH PE3YNIbTAT.

OTHomeHus

— Bnaners noHsTHEM OTHOIICHHS KaK METANPEIMETHBIM;

— CBOOOJHO ONEpHPOBATh TOHATHUSIMHU: PABEHCTBO (GUTYp, paBHbIE (QUTYPH, PABEHCTBO
TPEYrOJIbHUKOB, MAPAUICABHOCTh NPSIMBIX, MNEPHCHAUKYISIPHOCTh TMPSIMBIX, VYIJIbl MEXKIY
NPSMBIMH, TIEPICHAUKYISIP, HAKIOHHAS, NPOCKIUs, Mojooue ¢uryp, Mmoao0HbIe QUTYPHI,
10100HBIE TPEYT OJIBHUKH;

— HCIO0JIb30BaTh CBOMCTBA MOJ0OMS M paBEHCTBA (GUTyp IIPU PEIICHUH 3ajay.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIOJIb30BaTh OTHOILLIEHUS Ul IOCTPOEHUSI U UCCIIEOBaHUS MaTEMaTUYECKUX Mojiene 00BbEeKTOB
peanbHOM KU3HH.

HN3mepeHus u BbIYMCIEHUSA

— CB00OJIHO OMEpUPOBATH MOHATHUSIMHU JJIMHA, IUIONIA/lb, O0BEM, BEIMYMHA yIila KaKk BETUYMHAMU,
WCIIOJIb30BaTh PABHOBEIMKOCTh M PABHOCOCTABJICHHOCTHh IMPHU PEIICHUHU 3a7ad Ha BBIUMCIICHUE,
CaMOCTOSITENIPHO TOJy4aTh W MCIOJIB30BaTh (OPMYIBI JIJIsi BBIYMCICHUHN TIIOMIAZCH U 00bEMOB
¢uryp, cBOOOJHO OmepUpOBaTh IIMPOKHM HAOOpPOM (OpMyn Ha BBIUMCIECHHWE TPU PEIICHUU
CIIOKHBIX 3a/lad, B TOM UYHCI€ W 3a7a4 HAa BBIYHCICHHE B KOMOHWHAIUSAX OKPYXHOCTH H
TPEYroiabHUKA, OKPY>KHOCTH U YETHIPEXYTOJbHUKA, a TAKXKE C MPUMEHEHHEM TPUTOHOMETPHH;

—  CaMOCTOATENbHO (POPMYIUPOBATH TUIOTE3bI U MPOBEPATH UX JOCTOBEPHOCTD.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

— CcBOOOJHO orepupoBaTh (popMyliaMHu IpU PEUICHUH 3aad B JPYruX Y4eOHBIX MpeaMeTax U Mpu
MIPOBEJICHUN HEOOXOAUMBIX BHIUUCIICHHUH B pealibHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus

OnepupoBath MOHATHEM HA0OPa JIEMEHTOB, ONPEACISAIOIIUX FEOMETPUUECKYIO (DUTYDY,

BJIaIeTh HAOOPOM METO/I0B TIOCTPOCHUH IIUPKYJIEM U JTUHEHUKOM;
— TPOBOJAUTH aHAIM3 U PEAM30BbIBATH 3TAIbl PEIICHUS 3a/1a4 Ha TOCTPOCHHUE.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:
BBITIOJIHATH IOCTPOEHUSI HA MECTHOCTH;

— OIICHUBAThH pa3Mepbl peajabHbIX 00bEKTOB OKPYKAIOIIETO MHUPA.
IIpeoOpa3zoBanusi

— OmnepupoBarh JBIKEHUSAMU U IPe0Opa30BaHUSIMHU KaK METallpeIMETHBIMU NOHATHAMM;

— OIepUpOBaTh MOHATHEM JBWXXEHHsS U MpeoOpazoBaHMs MOA00US Uil 0OOCHOBaHWH, CBOOOIHO
BJIQJIeTh NMPHUEMaMU MOCTPOEHUs (UTYp C MOMOLIbIO JBMXEHUH M mMpeoOpazoBaHMs Moj00us, a
TaK)Ke KOMOWHAIMAMHU JBYKEHHUH, ABIKEHUH U TpeoOpa3oBaHMIA;

— HCIOJb30BaTh CBOMCTBAa JBIKEHHM M mpeoOpa3oBaHUil Juis MNpoBeAECHUS OOOCHOBAaHUS M
JI0Ka3aTelbCTBA YTBEPKACHUI B T€OMETPUH U JPYTUX y4eOHBIX MpeaMeTax;

— TI0Jb30BaThCs CBOMCTBAMHU JBMKEHHUH U MpeoOpa3oBaHU MpHU PEIICHUH 3a/1a4.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

— TPUMEHSTH CBOMCTBA JABWXEHUN U MPUMEHATH MOA00UE A1 TOCTPOESHUH U BBIYUCICHHH.

BexTopsl 1 KOOPIMHATHI HA MVIOCKOCTH

- CBO60,[[HO OIICPUPOBATH MOHATUAMU BCKTOP, CyMMa, PAa3HOCTb BCKTOPOB, NPOU3BCIACHUC BCKTOPA
Ha 9UCJI0, CKAJIIPHOC NPOU3BCACHUC BCKTOPOB, KOOPAUHATHI HA IJIOCKOCTU, KOOPANHATBHI BEKTOPA,
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BJIQJIETh BEKTOPHBIM M KOOPJMHATHBIM METOJOM Ha IUIOCKOCTH JUIsl pELICHMs 3aJady Ha
BBIUMCIICHUE U JI0KA3aTENIbCTBA;

BBITOJIHATH C TIOMOIIBIO BEKTOPOB M KOOPJAMHAT JIOKA3aTEIbCTBO N3BECTHBIX €My I'€OMETPHUECKUX
(axTOB (CBOICTBA CPEAHUX JIMHHIA, TEOPEM O 3aMeyaTeIbHBIX TOYKAX M T.I.) U MOJy4aTh HOBBIE
CBOICTBA U3BECTHBIX QUTYD;

WCIIOJIb30BaTh YpaBHEHUs (PUTYp JUIsl pelICHUs 33Jad U CaMOCTOSTEIBHO COCTABIIATH YPaBHEHUS
OTJIENbHBIX IJIOCKUX (PUTyp.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemaos:

WCIOJIB30BAaTh MOHATUS BEKTOPOB M KOOPIMHAT JUI pemieHHs 3aaad 1o (usmke, reorpaduu u
JPYTUM y4eOHBIM MIPEAMETaM.

I/ICTOPI/IH MaTeMaTUKH

IloHnMaTe MaTeMaTHKy Kak CTPOrO OpPraHM30BAaHHYK) CHCTEMY HAYYHBIX 3HAHWW, B YaCTHOCTH
BJIAJETh TNPEJCTABICHUAMU OO0 aKCMOMATUYECKOM IIOCTPOCHHU TE€OMETPUU U TEPBUYHBIMU
MIPEACTABICHUSMHU O HEEBKIIMJIOBBIX T€OMETPHSX;

paccMarpuBaTh MaTEMAaTUKY B KOHTEKCTE€ MCTOPUM Pa3BUTHUS LIMBWIA3ALUMU U UCTOPUU PA3BUTHS
HayKH, IOHUMATh POJIb MaTEMATHKU B pa3BuTHH Poccun.

MeToabl MAaTEMATHKH

Brnanets 3HaHMSAMU O pa3sIUYHBIX METOJAaX OOOCHOBAaHUS W OIMPOBEPIKEHHS MaTEMaTHUYECKHX
YTBEPKJICHUI U CAMOCTOSATENBHO IPUMEHATH UX;

BJIAJICTh HABBIKAMM AHAJIM3a YCIOBUS 3aJa4d W ONpPEACIICHUS, MOAXOIAIINX ISl PEIICHUs 3a1a4
M3Y4YEHHBIX METOJIOB HJIM UX KOMOWHAITUH;

XapakTepu30BaTh MPOU3BEICHUS HMCKYCCTBA C YYETOM MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE, UCTIOJIB30BATh MATEMATHUYECKUE 3aKOHOMEPHOCTH B CAaMOCTOSITETBHOM TBOPUYECTBE.
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2. Conep:xaHue TeM y4eOHOro npeamera «MaremMaTuka»

CogepxaHue KypcoB MaTeMaTHKH 5—6 KJIaccoB, anreOpsl U reoMeTpuu 7-9 KiaccoB
OOBEIMHEHO KaK B HWCTOPUYECKH CIIOKHBIIMECS JUHUM (YUCIOBas, aireOpanyeckas,
reoMeTpuyeckasi, (yHKIUOHAIbHASA W JAp.), TAK U B OTHOCHUTEIHHO HOBBIE (CTOXAaCTHYECKas
JIMHUA, «pcajibHad MaTeMaTI/IKa))). OTIICJH)HO NpeaACTaBJICHBI JIMHHUA CHOXKCTHBIX 3ajady,
HUCTOpHUYCCKAasd JIMHUAA.

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOMH JIOTMKH.
CornacHo ®I'OC ocHoBHOTO 0011IeTO 00pa30BaHMS B KYpC MAaTEMAaTHKH BBEACH pa3ael
«.HOFI/IKa», KOTOpBII\/’I HC mpeanoraracT JOMOJHUTEIbHBIX YaCOB HA U3YYCHHUU U BCTPANBACTCA B
PAa3IIMYIHBIC TEMBI KYPCOB MaTCMAaTUKHU U I/IH(i)OpMaTI/IKI/I " IpeaABapACTCA O3HAKOMJICHUCM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHoskecTBa ¥ OTHOIIIEHHUS MEXKITY HUMH

MHO)KGCTBO, xapakmepucmuiecxkoe CBOUCMBO MHOMCcecmea, JJICEMEHT MHOXECTBaA, nycmoe,
KOHeYHoe, bOeckoneynoe MHONCECTEO. HO)IMHO)KGCTBO. OTtHomeHne MPUHAIJIC)KHOCTH,
BKIJIFOUYCHUS, PAaBCHCTBA. DJIEeMEHTBI MHOXKECTBA, CIIOCOOBI 3aaaHusl MHOXCCTB, pacnosHasdanue
NOOMHONCECME U DNEMEHINO08 NOOMHONCECME C UCHONb30BAHUEM Kpy2oe6 3L7ﬂepa.

Onepauum HaJg MHOKeCTBAMH

[lepeceuenne M 0O0BEAMHEHHE MHOXKECTB. PazHOCmb MHOMCECmS, OONOJIHEHUEe MHONCeCmad.
Hnmepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOWBIO KPY208 Diiepa.

JJIeMeHTHI JOTUKH

Onpenenenue. YTBepxkaeHUs. AKCHOMBI M Teopembl. JlokazarenbcTBO. JlokazaTeiabCTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpuMep u KOHTpIIpUMED.

BrickasbiBanus

HcTuHHOCTD U T0KHOCTH BbICKa3bIBaHUS. (C0dicHble U npocmule gvickazvisanus. Onepayuu HAO
BbICKA3LIBAHUAMU C UCNOTIb30BAHUEM TOSUHECKUX CBA30K: U, UlU, He. YCI06Hble BbICKA3bIBAHUS
(umnauxkayuu).

2.1 Conepxxanue Kypca MaTeMaTHKH B 5—6 kJiiaccax

HarypajibHble yucia 1 Hya1b. HaTypaabHbIH pAd YHceJd U ero cBoiicrBa
HatypanbHoe 4MCIO, MHOXECTBO HATypalbHBIX 4YHMCEI M €ro CBOMCTBA, H300pa)xKeHue

HaTypaJIbHBIX YHUCCII TOYKAMH Ha YHCI0BOH priMOfI. Hcnonp3oBaHHue CBOMCTB HATypaJbHBIX
YUCCII IIpXU PCHICHUH 3a1a4.

3anuch U YTEeHHE HaTypaJIbHbIX YUCE
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Paznuune mexay mudpoit u uncnom. Ilo3uoHHas 3amuch HATYPaIbHOTO YHUCIIA, TOMECTHOE
3HAa4YCHUC I_[I/I(l)pbl, paspdaabl U KJIACChl, COOTHOMICHUC MCKAY ABYMA COCCAHUMHU PASPAIHBIMHA
CAMHUIaMH, YTCHUC U 3allMChb HATYpPaJIbHbIX YHUCCIIL.

Oxkpyrienne HaTypaJbHBIX YHCe
Heo6xoaumocts okpyriieHus. [IpaBuiio oKpyrieHns HaTypaJlbHBIX YUCEI.
CpaBHeHMe HATYPAJILHBIX YHCEJI, CpaBHeHHe ¢ yncaoMm 0

[ToHsiTHE O CpaBHEHMM 4YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHCENI JIPYr C JIPYrOM H C HYJEM,
MaTeMaThdecKas 3alich CpaBHEHHH, CIIOCOOBI CPaBHEHUS YUCET.

ﬂeﬁCTBI/IH C HATYPAJIbHBIMHA YHUC/IAaMHU

— CloXXeHHe W BBIYMTAHHUE, KOMIIOHEHTHI CJIIOXKEHUS U BBIUMTAHUS, CBSI3h MEXKIY HUMHU,
HAXOXJEHUE CYMMbl W Pa3HOCTH, U3MEHEHHE CYMMBI U PA3HOCTH IPHU H3MEHEHUHU
KOMIIOHEHTOB CJIOKEHUS W BEIYUTAHUS.

— YMHOXEHHE W JIeJICHHE, KOMIOHEHThl YMHO>KEHHS W JEJICHHS, CBSI3b MEXAY HUMH,
YMHOXEHHE W CJIOXEHHE B CTOJOWK, JEJIEHHE YTrOJKOM, IPOBEpPKa pe3yiabTara ¢
TTOMOTIIBIO IPUKUJIKA 1 OOPATHOTO JIEHCTBHUS.

— IlepeMecTuTenbHBIA W COYETATENBHBIA  3aKOHBI  CJIOXKEHHUS W YMHOKEHUS,
pacrpeenuTebHbI  3aKOH YMHOXEHHUS OTHOCHUTEIBHO CJIOXKEHUS, 000CHO8aHUE
aneopummo8 8bINOJIHEHUS APUPMEMULECKUX OellCmEuUll.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJ1eM

3anuchk 4nciaa B BUJAC CYMMBI paspsaAHBIX Cllara€MbIX, IOPSAAO0OK BBIIIOJTHCHUA ,HefICTBHfI B
BBIPAXKCHHUAX, COACpKAIIUX CTCIICHb, BBbIYHCICHHUC 3HAYCHHI BLIp&)KCHHﬁ, COZACPpIKAINX
CTCIICHDb.

YucnoBble BbIPaKeHUSI
UucnoBoe BhIpaKEHUE U €T0 3HAYCHHUE, TOPSJIOK BBIMOTHEHUS JCHCTBHIA.
JlejeHue ¢ ocTaTKOM

HGHCHI/IG C OCTAaTKOM Ha MHOKCCTBC HATypaJIbHBIX YHCCII, ceolicmea OeleHuss ¢ 0CMamKoM.
HpaKTI/I‘IeCKI/Ie 3a4a44 Ha JCJICHHUEC C OCTAaTKOM.

CgoiicTBa U NPU3HAKH JAeJIMMOCTH

CBOWCTBO NIENMMOCTH CYyMMBI (pa3HOCTH) Ha uucio. [lpusHaku nemmmoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu ua 4, 6, 8, 11. JJoxazamenbcmgo npusznaxos Oenumocmu. PenieHue
MPAKTUYECKHX 33/1a4 C TPUMEHEHUEM MTPU3HAKOB JIETUMOCTH.

Pa3znokeHne 4ncjia HA NMPOCTbIC MHOKUTECJIN

— TIlpocTsle u cocTaBHbIE UKCa, pewemo dpamocgena.

— Pa3noxeHne HaTypaJbHOTO YMCIIa Ha MHOKHUTEJH, PA3JOKEHHUE Ha IPOCTHIE MHOKUTEIU.
Konuuecmeo oenumeneii uucna, aneopumm pasnodtcenus YUcia Ha npocmvie MHONCUMENU,
OCHOBHAs meopema apupmemuKu.

Auredpanyeckne BbIPaKeHHs
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Hcnonbs3zoBanue OykB aisi OO0O3HAYEHHs YHCEN, BBIUMCICHHE 3HAYCHUS anreOpandeckoro
BBIPQKCHUS, IPUMEHEHUE aNTeOpanvecKuX BBIPAKEHUH IS 3aIMCH CBOMCTB apu(pMeTHUIECKUX
JeWicTBUH, MpeoOpa3oBaHne anreOpandyecKux BhIPKEHUH.

JeauTenu U KpaTHbIe

JlenmuTenb W €ro CBOWCTBA, OOMIMI JeNWTENh IBYX W Oojiee 4YwceN, HAuOOJBIIUH OOIuni
JeTTUTENh, B3AaUMHO TPOCTHIC YHCIA, HAXOXKICHUE HanOombmero odmero aenurens. KpatHoe u
€ro CBOMCTBa, oOIIee KpaTHOE JABYX U 0oJiee uuces, HauMEeHbIee 00Iee KpaTHOe, CIOCOObI
HAX0XJICHHUS HAUMEHBIIIETO 00IIEero KpaTHOro.

JApo6u. O0bIKHOBEHHBbIE IPOOH
— Hoas, yacth, 1poOHOE Yncio, Apodb. JpoOHOE uncio Kak pe3ynbTar JeneHud. [IpaBunbHbie
Y HETIpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMEIaHHOE YHUCIIO).
— 3amuch HaTypaJbHOTO YHCJIa B BUAE APOOM C 3aJaHHBIM 3HAMEHaTeJeM, IpeoOpa3oBaHUE
CMEIIaHHOM IpoOU B HEMPABWIBHYIO IPOOb U HA0OOPOT.
— IlpuBenenue apobeii k 00eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOeii.
— CnoxeHne W BHIYMTAHHE OOBIKHOBEHHBIX ApOOei. YMHOXEHHUE U JieleHne OOBIKHOBEHHBIX
Tpo0ei.
— Apudmernueckue AeMCTBUS CO CMEIIAHHBIMU JIPOOSIMH.
— Apudmernueckue AeMCTBUS C JPOOHBIMU YHCTIAMH.
— Cnocobbl payuonanuzayuu 8bIYUCTEHUL U UX NPUMEHEHUE NPU GbINOIHEHUU OeUCMBUL.
JecaTnuHble 1poduH

enass m npoOHas wacTu aecatudHou ApoOu. IIpeoOpazoBanme necATHUYHBIX ApoOeH B
oObIKHOBeHHbIE. CpaBHEHHE NECATUYHBIX ApoOeil. CrokeHHe W BBIYUTAHHUE JECATHYHBIX
npoOeii. OKpyriieHHe AECATHYHBIX ApoOei. YMHOXKEHHWE U JEJICHHUE ECATUYHBIX TpOoOeH.
Ilpeobpazosanue 06biIKHOBeHHLIX Opobeli 6 OecamuuHvle Opobu. Koneunvie u bOeckoneunvie
oecsimuyHvie Opoou.

OTHOmEHne ABYX YHCe

MacmTab Ha maHe u kaprte. [Iponopuuu. CBolicTBa NMPOMOPIUKN, MPUMEHEHHE MPOTIOPUUNA U
OTHOIICHMI MPH PEIICHUH 3a]1ay.

Cpennee apupMeTHUECKOE YHCET

Cpennee apudpmernueckoe IByX uncen. M3o0paxenue cpeqHero apuMETHUECKOrO JIBYX YHCE
Ha YHCJIOBOWM mpsMOi. PernieHne mpakTHYeCKUX 3agad € NPUMEHEHHEM  CPEIHEro
apudmeruueckoro. Cpedrnee apupmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTsI

Ilonsatue IMPOLICHTA. Brruncienue IMPOLCHTOB OT 4YHCJIAa W YHCJIa 110 HU3BCCTHOMY IPOLICHTY,
BbBIpAKCHHUEC OTHOLICHHUA B IIPOLCHTAX. PemieHnne HECI0KHBIX MMPAaKTUYCCKUX 3alad C
IMpOLCHTaMHU.

JAunarpamMmmbl

CronbuaTble U KPYroBbie Auarpammbl. M3Bineuenne naGopManuu u3 auarpamm. HMzobpasicenue
ouazpamm no 4Ucio8bim OAHHLIM.
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PannoHaabHbIE YHCIA
Ilono:xuTEIbHBIE H OTpULATEJIbHbIC YHUC/Ia

N3o0pakenue yrcen Ha YUCIOBON (KOOPAMHATHON) mpsiMoii. CpaBHeHHE yucell. Moy 4ucia,
reoMeTpuuecKass HHTEpIpeTanus Moayias 4ucia. JIeWcTBuUsS C  TOJOXUTEIBHBIMH U
OTPUIIATEILHBIMU YK CIIaMU. MHOXKECTBO IIEJIBIX YUCET.

IlousiTue 0 PAaIUMOHAJTBHOM YHCJIC.

HQPGUUHOQ npe&cmaeﬂeHue 0 MHoOJICecmee payuoOHA/IbHblX HYUCEIL. I[eflCTBI/IH C paurOHAJIbHBIMHU
YHUCJIaMHU.

Penrenne TeKCTOBBIX 32124
Enunuubl u3MepeHunid JUIMHBI, TUIOMIAIU, 00beMa, MacChl, BPEMEHHU, CKOPOCTH. 3aBUCHUMOCTHU

MEXy CIUHHUIIAMU U3MEPEHUs KaXKJIO0W BEIMYMUHBL. 3aBUCHUMOCTH MEXJIy BeIUYHMHAMHU:
CKOPOCThb, BpEMS, pPaCCTOSIHHE; NPOU3BOIUTEIBHOCTh, BpeMs, padoTa; IIeHa, KOJHUYECTBO,
CTOUMOCTb.

3anayu Ha Bce apudMeTHYECKHE el CTBUS

Pemenune TtekcToBBIX 3amady apudmernyeckuMm crocoboM. lcmonb3oBaHue TaONUI, CXEM,
yepTexel, Ipyrux cpeAcTB MpeACcTaBIeHUs JAHHBIX IPU PEIICHUHN 3aJauH.

3anayu HA ABUKeHHE, Pa00Ty M MOKYIIKH

PerieHne HECIIOKHBIX 3a7ad Ha JBM)KCHHWE B MPOTHBOIOJIOXKHBIX HAINPABICHUSIX, B OTHOM
HaNpaBJICHUHU, IBIDKEHHE II0 PEKe MO TEYCHHWIO M TPOTUB TeYeHHWs. PerieHue 3amad Ha
coBMecTHYIO0 paboty. [IpumeHenue apoode npy pemeHnu 3a1ad.

3agaum HA YACTH, 10JIH, IPOUEHTHI

Pemenue 3agau Ha HaxXOXJAEHHWE YacTH YHUCIIa M YHUCHIA MO ero yactu. Pemenue 3amgad Ha
MpOLEHTH! U oK. [IpumeHenne nponopuuii Ipy peleHu  3aaay.

Jlornueckue 3agadn

PerieHne HECIOXHBIX JOTHYECKMX 3aad. Pewenue nocuueckux 3a0ay ¢ NOMOwbio 2paghos,
mabauy.

OcHOBHBbIE MeTO/bI PelIeHHSI TEKCTOBBIX 32124
Apudpmernueckuii, nepedop BapuaHTOB.

Harasignas reomerpus
Ourypsl B oKpyxaromieM mupe. Harnsanele npenctaBieHus o Gpurypax Ha IIOCKOCTH: MpsiMas,

OTPE30K, Jy4, Yroji, JOMaHas, MHOTOYIOJbHHUK, OKpPYKXHOCTb, Kpyr. UYeThIpeXxyroJibHUK,
NPSIMOYTOJIbHUK, KBapatT. TpeyronbHUK, 6udbl mpey2onvHukos. 1IpaguibHble MHO20Y201bHUKU.
N306paskeHne OCHOBHBIX T€OMETpUUecKuX GUryp. Bzaumnoe pacnonodicenue 08yx npsambvix, 08yx
OKpyJicHOCmelU, npaAMou U oxkpyxchocmu. [JnuHa otpe3ka, jdomaHoW. EauHUIB n3MepeHus
mHbL. [TocTpoenne oTpe3ka 3aganHoi anuHbl. Buasl yrinos. ['pagycHas mepa yrina. Msmepenue
Y MIOCTPOEHHUE YIIIOB C MOMOUIBIO TPAHCIIOPTHPA.
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HepuMeTp MHOI'oyrojbHHUKa. ITonaTHe nJomaau (l)l/ll"ypbl; €IUMHUIBbI U3MEPCHUA
IJIomaau.

[Tnomane mnpsMoyrojbHUKa, KBampara. [IpuOnmkeHHOE H3MEpeHue IUonamgd (uryp Ha
KIIeT4aTol Oymare. Pasnosenukue gueypoi.

Harasigablie npeacraBjJaceHus O IPOCTPAHCTBEHHBIX qmrypax:

Ky0, mapammenenunen, mpusma, nupamuaa, map, chepa, konyc, mwmHAp. M3o0pakeHue
MIPOCTPAHCTBEHHBIX (uUryp. Ilpumepwr cevenuii. Mnocoepannuku. llpasunbivle MHO202PAHHUKU.
[Ipumepsb! pa3BepTOK MHOTOTPaHHUKOB, IIMJIMHIPA U KOHYCA.

IlonsiTue 00BbeMa

Enununer o0bema. O6beM NpsiMOYTOIBHOTO Napaijiesienumneaa, Kyoa.
Ilonsitue 0 paBeHcTBe puryp.

HenTpanpHas, oceBas u 3epkaivHas cuMMeTpun. 300pakeHne CHMMETPUYHBIX (QUTYD.
Pemenue npakTuyeckux 3a1a4 ¢ MIpUMEHEHUEM IPOCTEHIINX CBOUCTB (QUTYD.

HcTropust MaTreMaTUKH

— llosenenue yughp, 6yks, uepoeiugos 6 npoyecce cuema u pacnpeoeieHus NPooOyKmos Ha
Jlpesnem Bnuosicnem Bocmoxe. Césa3b ¢ Heonumuueckou pegonoyueti.

— Poowcoenue wecmudecimepuunol cucmemsl cuucienus. llosgnenue oecamuunou 3anucu
yucer.

— Poorcoenue u pazeumue apupmemuxu namypanvuwix yucer. HOK, HO/, npocmeie uucaa.
Pewemo Dpamocghena.

— [losgnenue myns u ompuyamenvHovix uucenl ¢ mamemamuxe opesnocmu. Ponv JJuoganma.

Ilouemy (—1)(—1) =+17?

— Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue oecsmuunbix Opooeti. Cmapunnvie cucmemol
mep. [lecsasmuunbie Opoou u mempuueckas cucmema mep. JI. Macnuyxuil.

2.2 Copep:xanue Kypca MaTeMaTHKH B 7-9 kiiaccax. Aiiredpa

Yucaa. PanuonaabHbIEe YHCJIa
MHOXECTBO pallMOHAJIbHBIX 4ucel. CpaBHEHHME palMOHAIbHBIX 4yucen. JlelcTBua ¢

palMoHAIBHBIMM YHCIIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA QeCAMUYHOU OpooObIO.
HppanuoHajbHble YHCIA

Ilonsatue HppaUOHAJIIBHOTO YHCIIA. Pacno3naBanue HPppalUOHAJIbHBIX YHCEIIL. HpI/IMepH

JO0Ka3aTrCiIbCTB B aJIrere. praI_II/IOHaJ'IBHOCTB qucia \/E HpI/IMeHeHI/Ie B TCOMCTPUH.
CpaeHeHue UppayuorRalbHvlX Yucei. Mnooicecmeo OeticmeumenvHvix yucel.

ToxknecTBeHHbIE MPe0OpPa30BAHUA
YucJioBble U OyKBEeHHbIE BbIPA:KEHHA

BLIpa)KeHI/IC C nepeMeHHoﬁ. 3HaueHUE BBIPAXKCHUS. IloacranoBka BBIpa)KeHI/Iﬁ BMCCTO
NIEPpCMCHHBIX.

32



He.]'lble BbIPAKCHUSA

— Crenenp ¢ HaTypaJbHBIM TIIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpaKCHUH,
COZIEpIKAIIUX CTEIIEHH C HATypaJbHbIM IIOKA3aTEIIEM.

— OpHouneH, MHorousneH. JlelicTBug C OJHOWIEHAMHU M MHOTOWIEHAMH (CJIOXKEHHE,
BBIUMTAHUE, YMHOKeHHE). DOpMyIlibl COKpAIIEHHOIO YMHOXEHHUS: Pa3HOCTh KBaJpaToB,
KBaJ[paT CyMMBI U Pa3HOCTH. Pa3nojkeHne MHOTO4YwIeHa HA MHOYKHTENN: BRIHECEHHE OOIIEro
MHOXHTEJIS 3a CKOOKH, 2pynnuposka, npumenenue QOopmyn COKPAUJEHHO20 VYMHOMCEHU.
Keaopammuwiii mpexunen, paznodicenue K6aOpamuno20 mpexuiena Ha MHOJICUMENU.

/{poOHO-panMoOHa/IbHbIE BbIPAKEHUS

— Crenenp c¢ wnenslM nokazateneM. [IpeoOpa3oBaHue IpOOHO-JIMHEHHBIX BbIPAKEHUI:
CIIOK€HUE, YMHOXEHHE, JeleHue. Aneebpauyeckas Opodw. Jlonycmumble 3HAYEHUs
nepemeHHbiX 8 OpoOOHO-payUoHAIbHLIX ebipadicenusax. Cokpawenue aneebpauieckux opooeu.
Ilpusedenue ancebpauueckux Opobeu «k obwemy 3HameHamenio. [leticmsus ¢
aneebpaudeckumu OpobsamMuU: CNOJNCeHUe, 8blYUmanue, YMHONCEHUe, OeleHue, 8036e0eHuUe 6
cmenetb.

— Ilpeobpaszosanue bipaxcenull, COOEPHCAUUX 3HAK MOOYIIA.

KBaaparHbie kopHu

Apudmernueckuil  KBaJpaTHBI KopeHb. [IpeoOpazoBaHue BbIpaKEHUH, COAEpKAIIUX
KBaJpaTHbIE KOPHHU: YMHOXECHHWE, JI€JICHUE, BBIHECEHHE MHOXHUTENS H3-1I0J 3HAaKa KOPHS,
8HeceHue MHOJNCUmMens oo 3HAK KOPHL.

YpaBHeHUs] 1 HEPABEHCTBA
PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.
YpaBHeHus

[lonsiTe ypaBHEHHS W KOpPHS ypaBHEHHS. [IpedcmasieHue O pPAGHOCUNLHOCMU VPAGHEHULL.
Obnacmob onpedenenus ypasHenus (001acmMb OONYCMUMbBIX 3HAYEHUL NePEMEHHO).

JIuHeiiHOe ypaBHEeHHE U €er0 KOPHU

Pewienne nuHeHbIX ypaBHeHUH. Jluneiinoe ypasnenue c¢ napamempom. Konuuecmeo kopmetl
JIUHEUH020 ypasHeHus. PewieHue TuHelnblX YpasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHe H €10 KOPHH

KBangpatHsle ypaBHeHus. HemomnHble KBajpaTHble ypaBHEHHA. J[MCKPUMUHAHT KBaJpaTHOTO
ypaBHeHUs. PopMynia KOpHEH KBaJpaTHOrO ypaBHeHUs. Ieopema Buema. Teopema, obpammuas
meopeme Buema. PelnieHne KBaJpaTHBIX YypaBHEHMH: HCIOJb30BaHUE (OPMYNbI  JUIS
HaXOXXJCHUS KOpHEH, epaguueckuti memoo peuienus, paznodceHue Ha MHOMCUmenu, noooop
KOpHell ¢ Ucnoiv3oeanuem meopemvi Buema. Konuuecmeo xopmeii keadpamnozo ypasHeHus 8
3a8uUcUMOCmuU om e2o Ouckpumuxnanma. buxeadopammuvie ypasnenus. Ypasnenus, ceooumvie K
JIUHeUHbIM U KéaopamHuuim. Keadpamuvie ypasnenus ¢ napamempom.

JIpoOHO-panMoHa/JIbHbIC YPABHEHUS
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— Pemenne npocredmux ApoOHO-TUHEHHBIX YypaBHEHUU. Pewenue OpobHO-payuoHaIbHLIX
VpAagHeHU.

— Memoouvl pewenus ypasHeHuu: Memoovl PABHOCUILHBIX NPeodpa308aHull, Memoo 3aMeHbl
nepemenHou, epaguyeckuil memoo. Hcnonv3osanue ceolicms @YHKYull npu  peulenuu
VPAagHeHU.

— Ilpocmetiwue uppayuonanshvle ypasnenus suoa ([ f (x) =a, \/f (x)= \/g(x) :

n
—  VYpasunenus suoa X =a. Ypasuenus 6 yenvix uucnax.
Cucrembl ypaBHeHUH

— YpaBHEHHE C ABYyMs IIEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMsl IEPEMEHHBIMU. [Ipsamas
Kax epaguueckas unmepnpemayus IUHEUH020 YPAGHEHUs C 08YMsl NePEMEHHbIMU.
— IlonsaTtue cucremsl ypaBHeHUH. PernieHne cucTeMsl ypaBHEHU M.
— MeTopl pelleHuss CUCTEM JIMHEHHBIX YpPaBHEHMH C JIByMsI NEPEMEHHBIMU: epagduueckull
Memoo, Memoo COHCEeHUsl, METOJT TIOJICTAHOBKHU.
—  Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.
HepaBencrBa

— YwucnoBsle HepaBeHcTBa. (CBOMCTBAa YHCIIOBBIX HEpaBEHCTB. [IpoBepka crpaBedIMBOCTH
HEPaBEHCTB MU 33/IaHHBIX 3HAYCHUSIX TIEPEMECHHBIX.

— HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHCTBa. (QOracmb onpeodenenus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePEMEHHOLL).

— Pemlenue IMHEHHBIX HEPABEHCTB.

— Keadpamnoe mnepasencmeéo u e2o peuieHus. PeweHue K8aOpamuvix HEPAGEHCME:
UCNONIb3068AHUE CBOUCME U 2pApuKa K8AOpaAMUYHOU QYHKYUY, Memoo UHmMepeanos. 3anuce
peutenus KeaopamHo20 HepaseHCmad.

— Pewenue yenvix u OpoOHO-payUOHANbHBIX HEPABEHCME MEMOOOM UHMEPBAIO8.

CucreMbl HEPABEHCTB

CucteMbl HEpPaBEHCTB C OJHOM mNEepeMEHHOW. PellleHMe CUCTEM HEpPaBEHCTB C OJHOM
MePEMEHHOMN: JMHEHHBIX, Keéaodpamuvix. V300pakeHHE pEIICHUS CHCTEMbl HEPaBEHCTB Ha
YUCIIOBOM MPAMOM. 3aMKCh PEIICHUs CUCTEMbI HEPABEHCTB.

D yHKUUHA
IMonsiTHe GyHKUMU

— JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTH. POPMUPOBAHUE MPECTABICHUN O METAIPEIMETHOM
MIOHATHH «KOOPIMHATHD.

— CnocoObl 3a1anus QPyHKIUN: aHAIUTUYECKH, rpapuueckuit, Tabaumunblil. ['padux pynkuuu.
[Ipumepsl QyHKUIMNA, TOTy4aeMbIX B TMPOLIECCE MCCIENOBAHUS PA3IUYHBIX pealbHBIX
MIPOLIECCOB U PEIICHU 3a/a4. 3HaueHue (PYHKIIUU B TOUKE.

— CaoiictBa (QyHKIMI: 00nacTh ONpeAeTeHHs, MHOXKECTBO 3HAUCHWH, HYIH, MPOMEXYTKU
3HAKOTIOCTOSIHCTBA, 4eMHOCMb/HeuemHOCmb, TIPOMEXKYTKH BO3pacTaHusi H yObIBaHUS,
HauOoJIblIee U HauMeHblIee 3HaueHus. VceaenoBanue GyHKIUM 1O ee rpaduky.

— [lpeocmaenenue 06 acumnmomax.

— Henpepvisnocmo ¢hynxyuu. Kycouno 3aoanmnvie ghyHxkyuu.

JInuneiHasa pyHKuus

CpoiictBa M rpa¢uk JuHEHHONW (yHKUMU. YTI0BOW KOod(pdHuIMEeHT npsamoil. Pacmonoxenue
rpaduka JUHEHHON (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO Ko3(h(duimeHTta u cBoOOJIHOTO
unieHa. Haxoowcoenue Ko3(puyuenmos aunetHou @YHKYuu N0 3A0AHHLIM  YCIOGUSM:

34



npoxodicoenue NPAMol yepes 08e MOUKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLIeNbHOU OAHHOU NPAMOU.

KBagparuunas ¢pyHkuus

CpoiicTBa u rpaduk KBaapatnuHoi GyHkuuu (mapadona). [locmpoenue epaghurxa keadpamuunou
@yukyuu no mouxam. HaxoxxneHue Hynedl KBaapaTHUHOW (QYHKIUH, MHOXMCECMEA 3HAYEeHUl,
NPOMEHCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCHU.

OGpaTHasi IPONOPIHOHAILHOCTH
CaoiictBa pyukiuu Y = e I'uniep6oia.

TI'pagpuxu @pynxyuii. Ipeobpasosanue spapura gynkyuu Y = T (X) ona nocmpoenus
epagpuxos Gynxyuii suoa 'y = af (kx +b)+c.

Ly =%, y=¥Yx, y=1x|.

I'pachuxu pynxkyun 'y = a+
papuru Qynxyuii Y 1 Db

ITocienoBaTe/IbHOCTH M IIPOTPeCCHH

YucnoBasi mocieAoBaTeNbHOCTh. [IpuMepsl YMCIOBBIX MOCIEAOBAaTEIbHOCTEN. beckoHeuHbIe
MOCJIE0BATEILHOCTH. ApudMeTHdeckass TpPOTPeccHuss W €€ CBOWCTBA. [ eomerpudyeckas
nporpeccusi. Dopmynra obwezo uieHa u cymmsl N NEPevIX UNeHO8 apupmemuyeckol u
eeomempuueckoli npoepeccuil. Cxo0aumancs ceomempuieckas npoepeccusl.

Pernenue TeKcTOBBIX 32424
3anayu Ha Bce apudMeTHYECKHE el CTBUS

Pemenune TtekcToBBIX 3amady apudmernyeckuMm crocodboM. lcmonb3oBaHue TaONHUI, CXEM,
4yepTexel, Ipyrux cpeAcTB MpeACcTaBICHUS JAHHBIX IIPU PEIICHUH 3aJauu.

3agaum HA IBHIKeHUe, padoTy M MOKYIIKH

AHanmn3 BO3MOKHBIX CI/ITyaI_II/Iﬁ B3aMMHOI'0 PacCIIOJOXKCHUS 00BEKTOB npun #HUX ABUIKCHUU,
COOTHOLIEHNS 00BEMOB BEIMTOJHIEMBIX pa60T 1810)51 COBMECTHOM pa60Te.

3agaum HA YACTH, 10JIH, POIEHTHI

Pemenne 3agay Ha HaXOXXJEHHE YacTH 4YHMCIIa M 4YHMCIa IIO0 €ro 4JacTtu. PelieHue 3amad Ha
MPOUCHTHI U JOJIN. HpI/IMeHeHI/Ie HpOHOpHI/Iﬁ IIpu pCUICHUH 3a1a4.

Jlornyeckue 3agaun
Pemenue norndeckux 3anad. Pewierue 102uteckux 3a0a4 ¢ noMowsbto epagos, mabauy.
OcHOBHBIE MeTO/bI PeLIEHUs] TEKCTOBBIX 3aa4:

apupMeTHUeCKuii, anreOpandecKkuii, mepedop BapHaHTOB. [lepguunbie npedcmasieHusi 0 Opyeux
Memooax peuieHus 3a0ay (ceomempudeckue U epaguieckue memoowvl).
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CTaTHCTHKA U TeOpHsl BEPOSATHOCTE
CraTucruka

— Tabnuynoe u rpaduyeckoe NpeAcTaBICHNE JaHHBIX, CTOIOYAThIE U KPYrOBBIE IUArpaMMBbl,
rpaduky, TpUMEHEHWE auarpaMM W TpauKOB I ONMUCAHUS 3aBUCHUMOCTEH peallbHBIX
BEIIMYMH, W3BJICYeHUEe HH(pOpMammu w3 Tabnwi, aumarpamMm U rpadukoB. OmnucarenbHbIC
CTaTUCTHUYECKHE TII0KA3aTeIM YHUCIOBBIX HA0OPOB: cpernHee apupMeTHdecKoe, Meouawd,
HauOoJiblllee M HauMeHbIee 3HaueHuWs. Mepsl paccewBaHMs: pa3Max, Oucnepcusi u
cmanoapmuoe OMKIOHeHUe.

— CnydaiiHas W3MEHYMBOCTh. l3MeHUMBOCT, TpU U3MEpeHusx. Pewarowue npasuia.
3akonomepHoCcmu 6 USMEHUUBLIX BETULUHAX.

Cayuaiinble coObITHUS

— CnyyaliHble OMBITHl (3KCIIEPUMEHTHI), D3JEMEHTapHbIE CllydyaliHble COOBITUS (MCXOJBbI).
BepositHocTn  aneMeHTapHbIX coObITHI. CoOOBITUS B CIOy4alHBIX OSKCIIEPUMEHTAX U
OJIarONPUSATCTBYIOIIME JJIEMEHTApHBIE COOBITHA. BeposTHOCTH clydallHBIX COOBITHH.
OnBbITHI C paBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSIMU.

— Kiaccuueckue BepOsITHOCTHBIE OTBITHI C UCIOJIb30BAaHHEM MOHET, KYyOUKOB.

— Ilpedocmasnenue cobvimuti ¢ nomowwio ouazpamm Jinepa. I[lpomusononodichvie cobvimus,
obvedunenue u nepeceverue coovimuil. [Ipasuno crnoocenus eeposmuocmett. CuyuatiHolil
evloop. [lpedcmasnenue skcnepumenma 8 gude oepesa.

— Hezasucumvie  cobvimus.  YmHooicenue — 8eposmuocmell — He3A8UCUMBIX  COObIMULL.
Ilocneoosamenvuvie nesagucumvie ucnvimanus. 1lpeacraBieHne 0 HE3aBUCUMBIX COOBITHUSX
B JKU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmoocenus, nepecmarnosku, gaxmopuan uucia. Couemanus u 4UCio COYEMAHUI.
@opmyna uucnra cowemanui. Ipeyeonvnux Ilackans. Onvimvl ¢ OOabWUM — YUCTIOM
PABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimull. Buvluucnenue eepoamuocmeti 6 onvlmax ¢
npumeHenuem KOMOuHamopHvlx gopmyn. Hceneimanua bBepnynnu.  Venex u  Heydaua.
Beposmuocmu cobvimuii 6 cepuu ucnvimaruti beprynnu.

Cnyuaiinsle eenuqunbl

3HakomMcmeo co CuyyauHbIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEMHbIX CIYYALHbIX
genuuuH.  Pacnpeodenenue  geposmunocmei. Mamemamuueckoe — oxcudanue.  Ceolicmea
Mamemamuyecko2o odxcuoanus. Ilonamue o 3akone borvuux uucen. Msmepenue eposmuocmeil.
Ilpumenenue 3axona O6OMLUWUX YUCEN 6 COUUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

I'eomerpus
I'eomeTpuuyeckue purypbl
@urypsl B reOMeTPHH H B OKPYKAaI0IIeM MHpe

— T'eomerpuueckast ¢urypa. ®opmMupoBaHue NPEACTaBICHUNH O METANPEIMETHOM HOHATHH
«purypay.
— Touka, IUHUSA, OTPE3OK, MpsMas, Iy, JJOMaHasi, INIOCKOCTh, Yroj, OUCCeKTpuca yria u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.
— OceBasg cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cUMMeETpHs T€OMETPUYECKUX
¢buryp.
MHoOroyroJibHUKH
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— MHOroyrojJbHMK, €ro 9JIEMEHTBI M €ro CBOMCTBAa. Pacno3naBaHue

MHOTOYI'OJIbHUKOB.  Bwinykivle U HeGbinyKivle  MHO20Y20NbHUKU.
MHOT'OYT OJIbHHUKHU.
— Tpeyronsuuku. BricoTa, Meauana, OUCCEKTpUCa, CpeIHssS JIHHUA

HEKOTOPBIX
IIpaBunbHBIE

TPEYTrOJIbHUKA.

PaBHOOEIpEHHBII TPEYroJbHUK, €r0 CBOMCTBA M MPHU3HAKH. PaBHOCTOPOHHUI TPEyroJbHUK.
[IpsAMOYrOBHBINM, OCTPOYTOJIBHBIM, TYNOYTOJBHBIM TPEYrOJbHUKU. DBHemHue yrisl

TpeyrojibHUKa. HepaBeHCTBO TpeyrojbHUKA.

— YerblpexyronpHuku. IlapamienorpamM, pomM0O, NpsSMOYrOJbHUK, KBajpar, Tpamnenus,
paBHOOenpeHHass Tpamenws. CBoiicTBA W TpHW3HAKA — Tapauieorpamma, pomoa,

MPsIMOYTOJIbHUKA, KBaJpaTa.
OKpy’KHOCTB, KPyr

OKpyXHOCTb, KpYT, UX 3JIEMEHTHI U CBOWCTBA; LIEHTPAJIbHbIE U BIIMCAaHHBIE yriibl. KacaTenbHas u

cekywass K OKPYKHOCTH, UX ceéolicmea. BrmcaHHBIE H OIIMCAHHBIC OKPY)XXHOCTHU  JIA

TPEYTrOJIbHUKOB, Yembvlpexy20bHUKOE, npaeulbHblX MHO20Y20/1bHUKOG.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIE TeJa)

MHOZOZpaHHuK u eco osnemenmsl. Hazeanus MHOCOCPAHHUKOB C PA3HbIM NOJIOHCEHUEM U

Koauvyecneom epaﬁeﬁ. HepBI/I‘—IHBIe OpEACTAaBJICHUA O NMUpaMUIAC, MapalICJIICIIMICAC, ITPU3ME,

chepe, mape, MUWIMHAPE, KOHYCE, UX DJIEMEHTAaX U MPOCTEHUIITNX CBOMCTBAX.

OTHOmEeHust
PaBencTBoO uryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [[pu3HaKku paBeHCTBA TPEYTrOJIbHUKOB.
IMapaayieabHOCTH NPSAMBIX

— Ilpu3naku u cBOMCTBa MapayieNbHbIX TPSIMBbIX.
—  Axcuoma napannenvnocmu Eexnuoa. Teopema @aneca.
IlepnenaukyjasipHble NpsiMble

[Ipsmoit  yron. Ilepnengukynsap k npsmod. HaknoHHas, mNpoeKius.

MePIEHIUKYISP K 0Tpe3Ky. Ceoticmea u npu3HaxKu nepneHOUKyIspHOCIU.
Ilooooue

— Ilponopyuonanvrvle ompesku, nooobue guzyp.
— Ilooobusie mpeyeonvruku. Ilpuznaku noooous.

B3anMHoe pacnoJioxkeHue PSMON U OKPY>KHOCTH, 08YX OKPYICHOCHELL.

HN3MepeHus U BHIYHCTICHUSA
Beanunnbl

CepenuHHBII

— llonarue BennuuHsbl. [nunHa. 3mepenue qnuHbl. EnuHUNBI n3MepeHus MIMHbL BennunnHa

yrina. I'pagycHast Mepa yria.

— TlonsTHe O miuomaay TIOCKO# (UTYpHI U ee cBoicTBax. M3mepenue miuomaznei. EaquHuImb

HU3MEPCHHUA IIJIOIIaiu.

— IlpencraBnenne 00 oobeMe u ero cBoiicTBax. M3mepenue oObema. EauHUIIEI M3MepeHUs

00BEMOB.
N3mepennsi u BbIYHCIEHUS
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WHcTpyMeHTBl JUId U3MEPEHUH U IMOCTPOCHMM; W3MEPEHUE M BBIUMCICHHME YIJIOB, JJIUH
(paccrosimii), miomianeil. TpuroHomerpudyeckue (GYHKUIUMH OCTPOTO yriia B MHPSIMOYrOJIHHOM
TpeyroiibHuKe Tpuconomempuyeckue @QynKyuu mynoeo yeid. BbIYUCICHHE 3JIEMEHTOB
TPEYTOJIbHUKOB C MCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUH. DOopMyIibl MIIOIIaau
TPEYroJIbHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BUAOB, (OPMYNBI JIMHBI OKPYXHOCTH H
momaau kpyra. CpaBHeHue u BeiuucieHue mioimasei. Teopema [ludaropa. Teopema cunycos.
Teopema Kocumycos.

Paccrossnus

— Paccrositnue Mexay ToukaMmu. PaccTossHUE OT TOYKH A0 MPSIMOIA.
—  Paccmosnue mencoy gueypamu.
I'eomeTpuyeckune nocTpoeHust

— TeomeTrpudeckue NoCTpOEHUS ISl WIUTIOCTPAIIUU CBOMCTB T€OMETPUUECKUX (QUTYD.

— MHCTpyMEHTBI AJI1 TOCTPOEHUN: IUPKYIb, JIMHENKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus
YUpKynem u JUHeUKOl: nocmpoeHue OUCCeKmpucyl yeud, nepneHouKyIsapa K npsamou, yeua,
PABHO20 OAHHOMY,

— Ilocmpoenue mpey2oibHUKO8 NO MpeM CHOPOHAM, 08YM CHOPOHAM U Y2y MeHCOy HUMU,
cmopone U 08yM NPUNEHCAUUM K Hell YeTaM.

— [enenue ompesxa 6 0aHHOM OMHOUEHUU.

I'eomeTpuuyeckue npeodpa3oBaHusA
IIpeoOpa3zoBanust

[Tonste mpeoOpa3oBanus. [IpenacraBiieHne 0 MeTapPeIMETHOM TOHSATHH «IIPeoOpa3oBaHHE.
Tlooobue.

JIBu:xeHMs1

OceBasi W IeHTpalbHas CHUMMETPHS, NOGOpom U napaiieivhviti nepenoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH
BekTopsbl

ITonsaTue BCKTOPpa, HCﬁCTBHH HaJl BCKTOPaMHu, UCII0JIb30BaHUEC BCKTOPOB B CI)I/I?»I/IKC, pasnoocenue
eeKkmopa Ha cocmasjisirouue, CKAjiApHoe np0u3eedeHue.

Koopaunartsi

— OCHOBHBIC TIOHSTHUS, KOOPOUHAMbL BEKMOPA, PACCMOsIHUE Mexucoy moukamu. Koopounamot
cepeounvl ompesKka. Ypaenenus gueyp.

— Ilpumenenue 6ekmopos u KOOPOUHAM OJisi peuleHusi RPOCMEUULUX 2eOMEeMPUYECKUX 3a0a.

Hcropust MaTeMaTUKHU

— Bosuuxnosenue mamemamuku Kak Hayku, smansl ee pazeumus. OcCHOGHble pazdenbl
mamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1a0 6 pazgumue HayKu.

— Beckoneunocmv muodxcecmea npocmeix uucen. Yucia u onunvl ompeskos. Payuonanvuoie
uucna. Illompebnocms 6 uppayuonanvreix yucaax. Llxona ughazopa

— 3apoowcoenue ancebpvl 8 Hedpax apugpmemuxu. An-Xopeszmu. Poowcoenue 0OyxeenHol
cumeonuxu. I1. @epma, @. Buem, P. /lekapm. Hcmopus éonpoca o HaxodcoeHuu Gopmyin
KOpHell aneebpauyeckux ypasHeHuu cmeneneu, 6onvuwiux uemvipex. H. Tapmanvs, [oc.
Kapoano, HX. Abenw, D. I'anya.
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Tlossnenue memooa KOOPOUHAM, NO36OAIOULE20 NEPEBOOUMb 2eOMempudecKue 00beKmyl Ha
a3vIK aneedpwl. Tlossnenue epaguxos gyukyuii. P. Jekapm, I1. @epma. [Ipumepsi paznuunsix
cucmem KOOpOUHam.

3aoaua Jleonapoo I[luzancrkoeo (@Quobonauuu) o kpoauxax, uucia @ubonayuu. 3adaua o
waxmamuou docke. CX00UMOCMb 2e0MempuiecKkoli Npocpeccuu.

HUcmoxu meopuu éeposmuocmeti: cmpaxogoe oeno, azapmuvie uepol. 11. @epma, b.Ilackans,
A. bepuynnu, A.H.Koamozopos.

Om 3zemnedenuss k eceomempuu. Ilugpacop u ezo wxona. Danec, Apxumeo. Iliamon u
Apucmomens. I[locmpoenue npasunvHulx mMHo2oy2orbhukos. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue kyoa. Ucmopus uucaa . 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuu. Ucmopus namoeo nocmynama.

I'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPQ.
Acmponomust u eeomempus. Ymo u xax ysnanu Awnaxcacop, Spamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Coanya. Paccmosimus om 3emnu oo Jlynet u Connya. Mzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.HU. Jlobauesckuil,
11.J1. Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 passumuu Poccuu: I[lemp |, wikona mamemamuyeckux u HABULAYKUX HAVK,
pazeumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.

3. TeMaTH4eckoe NJIAHUPOBAHHE

Ne Martemarnka 5 kiaace. Tembl Komecrso
4acoB
1. | IloBTropenue 3a kypc 4 Kiacca 6
2. | HatypanpHble uncia u IKabl 18
3. | CiokeHue ¥ BEIYMTaHUE HATYPAIBbHBIX YHCEI 20
4. | YMHOXEHUE U JelIeHHE HATypaIbHbIX YUCE 21
5. | IInomanu u o6bEMBI 15
6. | OObIKHOBEHHBIE APOOH. 26
JlecaTuunble qpoou. 13
7 CrnoxeHue ¥ BBIYUTaHHUE AECATUYHBIX IpoOei
8. | YMHOXeHue U JiefieHHe JeCATUYHBIX Apo0eit 25
9. | MHCTpyMEHTBI Ul BEIYMCIEHUN U U3MEPEHUI 15
10. | IlosTOopenue 16
Bcero uyacos (5 4. B Henenio u3 pacyéra 35 yueOHbBIX HEETb) 175
Ne Marematnka 6 kiaacc. Tembl Konmvecrso
4acoB
1. | O6bIKHOBEHHBIE pOOU 20
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2. | [IpsiMble Ha IUIOCKOCTHU U B IPOCTPAHCTBE 6
3. | Hecaruunsle apobu 9
4. JleficTBUSI C 1ECATUYHBIMU APOOSIMU 31
5. | OkpyXHOCTb 8
6. | OTHOWIEHHS U IPONIOPLUH 15
7. | Cummerpus 8
8. | Llensie uncna 14
9. | KomOunaropuxa. Ciryyaiineie cCOObITUS 8
10. | PaumonanbHble uncna 16
11. | byxBsl u hopmysl 15
12. | MHOTOYrOIbHUKY 1 MHOTOTPAaHHUKH 10
13. | IloBTopenue 3a Kypc 6 xnacca 10
Bcero yacos (5 4. B Henenmo u3 pacuéra 35 yu4eOHbIX HEeNn) 175
Ne Aaredpa 7 kiaacc. Tembl Koamiectso
4acoB
1. | lHoBropenune 6
2. | Belpaxxenus u ux npeoOpazoBaHusi. Y paBHEHUS 22
3. | Oynkuun 14
4. | Crenens ¢ HaTypalbHBIM IIOKa3aTeIEM 11
5. | MHorouseHsl 17
6. | Popmyibl COKpAICHHOTO YMHOXKEHHS 17
7. | CucTeMbl TMHENHBIX YpaBHEHUH 14
8. | IloBTopenue 4
Bcero yacos (3 4. B Henenio U3 pacyéra 35 yueOHbBIX HEETb) 105
Ne T'eomerpus 7 kiaace. Tembl Kosmraecrso
4acoB
1. | HauanpHble reoMeTpHUECKUE CBEJCHUS 11
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2 | Tpeyronbauku 19
3. | IlapannenpHsle npsaMele 13
4. | CooTHOLEHNS MEX Ty CTOPOHAMH U YIIIaMH TPEYTOJIbHUKA 19
5. | IloBropenue 8
Bcero uacos (2 4. B Heaeno u3 pacuyéra 35 yueOHbBIX HE/IEIb) 70
Ne Aaredpa 8 kinacc. Tembl Kosmiecrso
4acoB
1. | IloBropenwue 3a kypc 7 kinacca 6
2 PanmonanbHbIe ApoOH B UX CBONCTBA 24
3. | KBagparnsle kopHH 20
4. | KBagparHsie ypaBHEHHS 22
5. | HepaBencra 18
6. | CreneHs c LenbIM NOKa3zaTeaeM 6
7. | Cratucruka 5
8. | Urorosoe noBropenue 3a kypc anredpsl 8 kiacca 4
Bcero yacoB (3 4. B Hezemo u3 pacuéra 35 yueOHbIX HEJIeIb) 105
Ne I'eomeTpus 8 kinacc. Tembl Kouurectso
4acoB
1 [ToBTOopenue 3a kype 7 knacca 3
2 YeTbIpexyroJIbHUKH 14
3 IImomans 14
4. IToioOHBIE TPEYrOIBHUKH 18
5 OKpy»XHOCTb 15
6 HToroBoe noBTOpeHHE Kypca reoMeTpun § Kiiacca 6
Bcero vacos (2 4. B Henento u3 pacuéra 35 yueOHbIX Hellelb) 70
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KoanuecTBO

Ne Aaredpa 9 knace. Tembl
4acoB

1. | lHoBropenue 3a kypc 8 Kkinacca 4
2 | KBagparuunas ¢pynxuus 23 gaca 23
3. | YpaBHeHHs M HEPABEHCTBA C OJHOM IIEPEMEHHON 14
4. | YpaBHEHUS U HEPABEHCTBA C ABYMs IICPEMEHHBIMU 17
5. | Apudmerndeckas ¥ reOMETPHYECKas IIPOIPECCUH 14
6. | DneMeHThl KOMOMHATOPUKU U TEOPUH BEPOATHOCTEH 11
7. | UtoroBoe noBropeHue Kypca anreopsl 3a 7-9 kiaccoB 19

Bcero uacos (3 u. B Heaenmo u3 pacuyéra 34 yueOHBIX HEJIENb) 102
Ne I'eomerpust 9 kaace. Tembl Koamiectso

4acoB
1. | IloBTopenue n3yueHHoro B 8 Kiacce 2
2. | Bexropsl 14
3. Merton KoopauHAT 11
4 CooTHoOLIEHNs MEXYy CTOPOHAMHU U YTiIaMU TpeyroyibHuKa. CkajisipHOe 15
' | mpou3sBeneHue

5. JlivHa OKPY>KHOCTH M IJIOWIAAb Kpyra 11
6. | JBmxenue 9
7. | UroroBoe noBTOpeHue Kypca reoMeTpuu 3a 7 - 9 kiiaccel 6

Bcero yacos (2 4. B Henenio U3 pacyéra 34 yueOHbIX HEETb) 68
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